EPA/ROD/R04-95/234
1995

EPA Superfund
Record of Decision:

OAK RIDGE RESERVATION (USDOE)
EPA 1D: TN1890090003

OuU 10

OAK RIDGE, TN

08/17/1995



DOE/ OR/ 02- 1370&D2

Record of Deci sion
for
Lower East Fork Poplar Creek
Cak Ridge, Tennessee

<I M5 SRC 05495234>



DOE/ OR/ 02- 1370&D2

Record of Deci sion
for
Lower East Fork Poplar Creek
Cak Ridge, Tennessee

Date | ssued-July 1995

Prepared by
Jacobs ER Team
125 Broadway Avenue
Cak Ridge, Tennessee
under contract DE- ACO5-930R22028

Prepared for
U S. Departnent of Energy
O fice of Environnmental Restoration and Waste Managenent



PREFACE

This Record of Decision for Lower East Fork Poplar Creek, Cak Ridge, Tennessee

(DOE/ ORI 02-1370&D2) was prepared in accordance with requirenents under the Conprehensive

Envi ronnent al Response, Conpensation, and Liability Act to present the selected renedy to the
public. This work was perfornmed under Work Breakdown Structure 1.4.12.3.1.04 (Activity Data
Sheet 9304, "Lower East Fork Poplar Creek"). This docunent provides the Environmental
Restoration Programwi th i nformati on about the selected remedy for Lower East Fork Poplar Creek,
whi ch invol ves excavating floodplain soil with nercury concentrations > 400 parts per nillion
and disposing of the soil at a landfill at the U S. Departnent of Energy Cak R dge Y-12 Pl ant.
Information in this document summarizes information fromthe renedial investigation

(DOE/ OR/02-1119&D2&V1 and V2), the feasibility study (DOE OR 02-1185&D2&V1 and V2), and the
proposed plan (DOE/ OR/ 02- 1209&D3) .
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PART 1. DECLARATI ON
SI TE NAME AND LOCATI ON

U S. Departnent of Energy

Lower East Fork Poplar Creek Operable Unit
CGak Ri dge Reservation

CGak Ri dge, Tennessee

STATEMENT COF BASI S AND PURPCSE

This record of decision (ROD) presents the selected renmedial action for Lower East Fork Popl ar
Creek (EFPC) in Cak R dge, Tennessee. The action was chosen in accordance with the

Conpr ehensi ve Environnmental Response, Conpensation, and Liability Act of 1980 (CERCLA), as
anended by the Superfund Anendnents and Reaut horization Act of 1986 (SARA), 42 United States
Code Section 9601 et seq. and, to the extent practicable, the National G| and Hazardous

Subst ance Conti ngency Pl an.

This decision is based on the adm nistrative record for Lower EFPC, including the renedial
investigation report (DCE 1994a), the baseline risk assessnent, the feasibility study report
(DCE 1994b), the addendumto the renedial investigation (DOE 1994c) that includes the sedinent
toxicity special study, the proposed plan (DOE 1995b), and other docunents contained in the
admnistrative record file for this site.

This docurment is issued by the U S. Departnent of Energy (DOE) as the | ead agency. The U S
Envi ronnental Protection Agency (EPA) and Tennessee Departnent of Environment and Conservation
(TDEC) are supportive agencies as parties of the Federal Facility Agreenent (FFA) for this
response action, and they concur with the sel ected renedy.

ASSESSMENT OF THE SI TE

If rel eases of hazardous substances fromthis site are not addressed, they present an
unacceptable risk to public health, welfare, or the environnent.

DESCRI PTI ON COF THE SELECTED REMEDY

This response action fits into the overall Gak R dge Reservation (ORR) cleanup strategy by
addressing floodplain soil, sedinment, and groundwater contam nated by mercury originating from
the DOE Cak Ridge Y-12 Plant (Y-12 Plant). Lower EFPC surface water is not within the scope of
this ROD, but is discussed for informati onal purposes only. The objective of this renedial
action is to minimze the risk to human health and the environnent from nercury-contan nated
soil in the Lower EFPC floodpl ain pursuant to CERCLA and the FFA (1992).

The sel ected renmedy addresses the principal threats at the site by excavating and di sposi ng of
the identified floodplain soils contam nated above the renedi ati on goal of 400 ppmnercury. The
maj or conponents of the sel ected renedy include:

. excavating identified floodplain soils with nercury concentrations greater than 400
ppmfromfour areas. [Three of the areas are at the National Cceanic and



At nospheric Administration (NOAA) site (two areas in Parcel #571 and one area in
Parcel #461), and the other area is at the Bruner's Center site (Parcel #564). The
in situ volune to be excavated is estinmated to be 7,650 n8 (10,000 yd3)].
Confirmatory sanpling conducted before the renedial action will further refine the
areas to be excavat ed;

. di sposing of contamnated soil in a permtted landfill at the Y-12 Plant;

. performng confirmatory sanpling in the excavated areas to ensure all nercury
concentrations above 400 ppm have been renoved,

. backfilling the excavated areas, including the 0.24-ha (0.6-acre) wetland at the
Bruner's Center site, with clean borrow soil and vegetating appropriately; and

. appropriate nmonitoring on Lower EFPC to ensure effectiveness of the renediation.

G oundwat er and sedi nent do not present an unacceptable risk to human health and the
environnent. |If sufficient quantities of groundwater could be extracted fromthe shall ow soil
horizon [06 m (0-20 ft)] for residential use, such groundwater could pose an unacceptable risk.
However, because residential use of shallow soil horizon (shallow groundwater is not realistic

(as explained in nore detail in the Decision Summary), groundwater is not considered to pose an
unacceptable risk. As a safeguard, DOE will nonitor to detect any future residential use of
shal l ow groundwater. In the unlikely event such use is detected, DOE will mtigate, as

appropriate, any risks associated with such use.

STATUTCORY DETERM NATI ONS

The sel ected renedy protects human health and the environnment, conplies with federal and state
requirenents that are legally applicable or rel evant and appropriate, and is cost-effective.
However, because treatnent of the soils, which pose the principal threat at the site, was not
found to be practicable, this remedy does not satisfy the statutory preference for treatnent as
a principal elenent of the renmedy. This renedy will result in renmediati on of hazardous
substances and allows unlimted use of, and unrestricted exposure to, the Lower-EFPC Qperabl e

it (QU).

APPROVALS
Janes Hall, Manager Dat e
U S. Departnent of Energy
CGak Ridge Field Ofice
Earl Lemi ng, D rector Dat e

DCE Oversight Division
Tennessee Departnent of Environnent and Conservation

John H. Hanki nson, Jr., Regional Adm nistrator Dat e
U S. Environnental Protection Agency
Region IV



PART 2. DECI SI ON SUMVARY

SI TE LOCATI ON AND DESCRI PTI ON

ORR is in QGak Ridge, Tennessee, approxinmately 32 km (20 mles) west of Knoxville, Tennessee.
The Y-12 Plant is on 324 ha (800 acres) in Bear Creek Valley, 3.2 km (2 mles) south of downtown
CGak Ri dge.

The Lower EFPC QU site includes the soil, sedinent, and groundwater in the 100-year fl oodplain
al ong Lower EFPC and the Sewer Line Beltway (Fig. 2.1). Mre than 20 tributaries and treated
effluent fromthe Cak R dge Sewage Treatnent Plant flow into the creek. EFPC begins within the
Y-12 Plant as the Upper EFPC. Upper EFPC is a separate QU with contam nation and i s addressed

i ndependently of this action. The Upper EFPC QU term nates at Lake Reality, a retention pond at
the eastern end of the Y-12 Pl ant.

The Lower EFPC QU begins at the outfall of Lake Reality at creek kiloneter 23.3 (creek mle
14.5) and ends at its confluence with Poplar Creek. Floodplain soils fromLower EFPC served as
backfill material for construction of the Sewer Line Beltway through the city of Cak Ridge.
These soils have been included as part of the investigation. The site includes portions of ORR
and commercial, residential, agricultural, and mscellaneous areas within the city of Cak Ridge.
Sore residences are within 400 m(0.25 mles) of the areas to be renedi at ed.

SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES

Bet ween 1953 and 1983, operation of the lithiumisotope separati on processes at the Y-12 Pl ant
resulted in the rel ease of 108, 000-212, 000 kg (239, 000-470,000 | b) of mercury into Lower EFPC
Al though the primary nercury loss fromthe Y-12 Plant stopped in 1963, nmercury continues to be
rel eased into Lower EFPC from secondary sources (e.g., building drain systens, sewers, and
connecting lines) at the plant. The current rel ease averages approxi mately 20 g/day (0.7

oz/ day), down from 100 g/day (3.5 oz/day) in 1985. Portions of the sewers were relined in
1986-1987 to reduce nercury losses. Efforts continue to further reduce nmercury | osses (e.g.
decontam nati on and deconmi ssi oning, reduction of mercury in plant effluents, and renedi ati on of
nmercury-use areas). The goal of these efforts is to neet the requirenments of the draft Nationa
Pol | utant Di scharge Elimnation Systempermt.

The state of Tennessee posted advisory signs in 1983 warning the public that Lower EFPC was
contam nated. In 1989, ORR was placed on the National Priorities List (NPL) as a CERCLA site
requiring investigation. Areas of the EFPC QU contam nated by DCE rel eases of hazardous
substances are al so considered part of the NPL site. Wth respect to EFPC soils, the rel ease
(or site) is limted to areas within the 100-year fl oodplain and does not extend to areas
outside the fioodplain, with the exception of soils that may have been taken fromthe fl oodplain
and used in other areas as fill (e.g., Sewer Line Beltway). (A nore detailed description of the
release is provided in the renedial investigation/feasibility study.)

<I MG SRC 0495234A>
In accordance with CERCLA and as agreed to in the FFA (DCE 1992) by DOE, EPA, and TDEC, a

remedi al investigation (DCE 1994a) and a feasibility study (DCE 1994b) were conducted, and a
proposed plan (DCE 1995b) was developed. This ROD fulfills the next requirenment of the CERCLA



process. It presents the selected remedial action for Lower EFPC, chosen in accordance with
CERCLA, as anended by SARA and, to the extent practicable, the National G| and Hazardous

Subst ance Contingency Plan. The decision for this site is based on the information contained in
the adm nistrative record file

H GHLI GHTS OF COVWUN TY PARTI ClI PATI ON

Public invol verrent has been an inportant el enent throughout the Lower EFPC project. In the
early stages of the project, DCE conducted nunerous neetings with property owners who |ived
along the creek to informthem of sanpling and other activities associated with the renedi a
i nvestigation

At a public neeting held by DOE in March 1993, the renedial investigation and prelimnary
feasibility study were presented. DCE answered questions and coments fromthe public at that
point. One outcone of the nmeeting was the formation of a citizens working group of about 30
menbers of the public to provide feedback to DOE and its contractors during preparation and
sel ection of potential remedial action alternatives. Fromthe outset, DCE expl ained that the
group was not a deci si on-naki ng or consensus-building group. DCE is responsible for
recommendi ng the preferred cleanup alternative to EPA and TDEC

Bet ween May 1993 and Novenber 1994, 12 neetings were held with the citizens group to provide
information to better understand the cleanup process. Meeting discussions focused on issues
involved in conducting the renedial investigation and the feasibility study, building bl ocks of
the site-wide cleanup alternatives, institutional actions, ideal characteristics of a renedia
action, the risk assessnent process, nercury-reduction efforts at the Y-12 Plant, and nmercury
speciation. The group also toured areas of the creek that contained the highest |evels of
nercury

Menmbers of the citizens working group played an active role throughout the entire

deci si on-maki ng process and especially during the official public involvenent period. They
submitted articles to the |l ocal newspapers, sent comments to DOE, and encouraged ot her nenbers
of the community to becone invol ved.

DCE believes input fromthe citizens group has been invaluable to the project teamin
under st andi ng communi ty concerns and opi nions on the project.

In addition to the citizens group, DCE provided fact sheets and updated themon a regul ar basis,
publ i shed nurmerous articles in a widely distributed newsletter, issued nedia rel eases, contacted
| ocal nedia about nmeetings dealing with Lower EFPC i ssues, and produced a video that hel ped
citizens understand nore about potential cleanup alternatives for the floodplain soils

In the sumer of 1994, the Lower EFPC team participated in DOE s Speakers Bureau to generate
awar eness of the project anobng comunity and civic organi zations. As a result, the team spoke
to eight organi zati ons where approxi nately 260 peopl e | earned nore about the project.

The public al so had the opportunity to receive all the docunents |eading up to DOE s sel ection
of the preferred alternative [the renedial investigation (DCE 1994a), the feasibility study (DCE
1994b), and the proposed plan (DOE 1995b)]. A docunent request formwas sent to nore than 1,500
st akehol ders. More than 100 peopl e requested and recei ved docunents.

DCE pl aced nunerous announcenents in area newspapers and on local television and radio to
prepare for the official public comment period. The public comment period was January 9, 1995
t hrough February 22, 1995. DCE formally presented the preferred alternative at the officia



public neeting January 26, 1995. Approximately 50 corments were received during the neeting, 9
of which were submtted anonynously. DCE received approximately 40 letters during the public
comrent period. Responses to the summari zed comments received are included in this ROD as Part
3, Responsiveness Sunmary.

DCE held an infornal public neeting June 8, 1995, and accepted additional witten coments

bet ween June 14, 1995, and July 13, 1995. During that public coment period, DCE received siXx
letters specifically related to the 400 ppmcleanup level. Responses to those letters are al so
summari zed in the Responsiveness Summary.

SCCPE AND ROLE CF QU

The Lower EFPC QU enconpasses soil, sedinent, and groundwater contam nated with nercury
downstream from Lake Reality at the Y-12 Plant to the confluence of Poplar Creek. Because

t opogr aphi c ridges separate the site fromthe other DOE ORR plants, only wat erborne contam nants
carried by EFPC fromthe Y-12 Plant affect the site. The renedial action for the Lower EFPC
site fits into the overall cleanup strategy for ORR by addressing this downstream contam nati on.
The surface water renediation is not within the scope of this project, but is discussed for
informational purposes only. Investigations of Upper EFPC and other QUs address contam nation
within and adjacent to the Y-12 Plant and on the rest of ORR

SUMVARY OF SI TE CHARACTERI STI CS

The Lower EFPC site includes two distinct but overl appi ng areas-Lower EFPC and the Sewer Line
Bel tway. Lower EFPC flows 23.3 km (14.5 mles) fromlLake Reality at the Y-12 Plant to its
confluence with Poplar Creek near the Cak Ridge K-25 Site (see Fig. 2.1). The site includes
creek sedinment and soils naking up the creek's 100-year floodplain. The Sewer Line Beltway
consists of 16 km (10 miles) of sewer lines. One portion is within the floodplain of Lower EFPC
and two branches are in the city of Gak R dge. Because the CERCLA risk assessment process and
the RI report confirnmed Sewer Line Beltway soils present no significant risk, the beltway is not
di scussed further.

Lower EFPC is a perennial streamflowi ng through Anderson and Roane Counties in Qak Ridge,
Tennessee. The creek's watershed [approximately 77.2 kn2 (29.8 mle2)] consists of many streans
and tributaries that flowinto EFPC. This watershed lies primarily within East Fork Valley and
i s bounded by Bl ack Cak Ri dge on the northwest and East Fork Ri dge on the southeast.

A range of soils makes up the 270-ha (670-acre) floodplain of Lower EFPC and is nostly

wel | -drai ned and sonewhat acidic. Al though floodplain soils are classified as prine farnl and,
much of the land in the floodplain is already in or coomitted to urban devel opnent or
attenuating flood flow during storns, which thereby exenpts this classification.

Surface water flow |l eaving the Y-12 Plant contains spring water, surface drainage water, and a
relatively large amount of Y-12 Plant discharge water. This flow averages 0.24 nB/second (8.6
ft3/second) and is augnented downstream by addi tional groundwater discharge, stormater and
stornflow, and the discharge of the Cak Ri dge Sewage Treatnent Plant. Sone contam nants are
present in surface water during baseflow conditions. Stornflow exhibits higher concentrations
of various netals, indicating they are particle-bound.

Results fromthe first phase of the soil, sedinent, groundwater, and surface water sanpling in
the remedi al investigation showed detectable |evels of 13 heavy nmetals, 9 polycyclic aromatic
hydr ocar bons (PAHs), 2 polychlorinated bi phenyls (PCBs), and 11 radi onucli des.



For the heavy netals, nmercury was by far the nost significant contributor with > 85 percent of
the total noncarcinogenic risk. For radionuclides, total uranium accounted for 98 percent of
the total activity. Risk associated with exposure to radionuclides fell within the EPA
acceptabl e target range in all cases. The organi c conpound groups of PAHs and PCBs did not
substantially contribute to the estimated risks to human health. The results of the baseline
human health risk assessment confirned nercury as the predom nant contam nant of concern in
Lower EFPC

G oundwater flowin the floodplain is predom nantly through a fairly shallow stornfl ow zone

i mredi ately beneath the | and surface. Enhanced hydraulic conductivity in this zone results from
a W despread systemof snall cavities caused by roots, worns, and burrowing animals. In
addition, the shallow or alluvial aquifer (conposed of stream sedinments) reaches 6 m (20 ft) in
thickness. Water levels fluctuate in the alluvial aquifer, reflecting evapotranspirati on and
the aquifer's hydraulic conmmunication with Lower EFPC. East Fork Valley is predom nantly

devel oped in |inestone bedrock. Sone evidence for relatively deep al ong-stri ke groundwater flow
exi sts; however, bedrock is unlikely to provide nmuch water to the creek. Even if the creek

| oses water to the bedrock aquifer, nercury contam nation is predom nantly particle-bound, and
the lowvelocity flowin the bedrock would not transport these particles. |In addition to
nmercury, groundwater sanples showed el evated naturally occurring nmetals, prinarily
particle-bound and not available for transport through the aquifer. No active potable water
wells are located within the floodplain, and groundwater is currently not a drinking water
source

Ecol ogi cal resources potentially inmpacted by renedial activities include aquatic and terrestria
habitats, aninals, and plants. Surface water and sedinents are two prinary abiotic conponents
of aquatic habitats and are the major exposure pathways for contam nants. These habitats occupy
about 21 ha (52 acres). Riparian habitats (habitats near a strean) include the stream channel
banks, and fl oodplain that span the transition fromaquatic to terrestrial habitats and
communities. Many organisns in the creek use both comunities in the course of their |ives.

For exanple, nany insects have aquatic |arval stages, but terrestrial adult stages. Riparian
habitats are fairly narrow along the creek, ranging from10 to 30 m (11 to 33 yd) w de

Di sturbance of riparian habitats often has direct negative effects on the wide range of bhiota
that use this habitat.

An anal ysis of species richness or diversity in aquatic biota can serve as an indicator of water
quality. A 1991 fish population survey in Lower EFPC, using H nds Creek as a control, found
taxonom ¢ richness and diversity were depressed near the Y-12 Plant, but increased further
downstream probably as a result of the reduction in toxicant concentrations downstream

Speci es tol erant of contami nati on predom nated near the Y-12 Plant, supporting this conclusion
In general, nmany taxa exhibited decreased diversity all along Lower EFPC as conpared to the
control site.

Exposure of terrestrial plants and aninals to contamnants in soil and attendant vegetation
varies according to feeding habits. For the evaluation of ecological risk, three terrestria
cover types were defined: urban, forest, and field. These were further divided into nore
specific subelenents. 1In terms of these subelenents, the majority of terrestrial habitats are
bott om and hardwoods. The only significant and systematic variation in terrestrial biota was an
increase in the nean nunber of flying insect popul ations downstream There was al so an i ncrease
in the nean nunber of aquatic insect |arvae downstream |n general, biological diversity
increased with distance fromthe Y-12 Plant.

The U.S. Arny Corps of Engineers defines wetlands as swanps, narshes, bogs, and simlar areas
havi ng wet| and hydrol ogy, hydrophytic vegetation, and hydric soils. A floodplain and wetl ands



assessnent [Appendix J of the feasibility study (DCE 1994b)] and fl oodpl ai n statenent of

findi ngs [Appendi x K of the feasibility study (DCE 1994b)] were prepared for Lower EFPC
Seventeen jurisdictional wetland areas were identified, conprising approxinmately 4.9 ha (12
acres). Most of these wetlands provide highly productive wildlife habitat: Studies undertaken
in conjunction with the investigation of the Lower EFPC show that mercury is being accurnul ated
by wetland aninals at concentrati ons conparable to levels found in other aninals in other
nonwet | and areas of the fioodplain and that some of this nmercury occurs as nethylnercury in
crayfish. Only 0.24 ha (0.6 acres) of one jurisdictional wetland area will be affected by
inpl enentati on of the sel ected renedy.

Al t hough potential habitat nay be avail able along the Lower EFPC fl oodplain, there is no
docunentation of the presence of any federally listed or state-listed threatened or endangered
species. The remedial investigation (DCE 1994a) and the feasibility study (DCE 1994b) list the
t hreat ened and endangered speci es that have been reported in GCak R dge and the surrounding area

An archaeol ogi cal reconnai ssance of the Lower EFPC area identified six historic period sites,
two prehistoric sites, and a steel truss bridge. The identified archaeol ogical sites wll not
be affected by renedi ati on of the floodplain soils.

The area that Lower EFPC flows through hosts a range of human activities and | and uses. For the
purposes of the site investigation, these uses were grouped into five categories; residential
commercial, agricultural, other, and DOE-owned. Households within 150 m (500 ft) of the creek
with an associ ated popul ation of 1,189 are potentially nost affected by the contam nation

These residents live in clusters near the intersection of CGak Ridge Turnpi ke and Illinois
Avenue, and also in west Cak Ridge near Bruner's Center. These areas are shown in the "Sel ected
Remedy" section

Contami nation of the Lower EFPC can be understood through a conceptual nodel for contam nant
transport. The initial premse is that soil contamination in the floodplain is closely |inked
to hydrol ogic events. Contamnants fromthe Y-12 Plant were washed down Lower EFPC during

hi gh-fl ow conditions following rain stornms. At |east sone contam nants were adsorbed onto
sedinent particles and were transported downstreamin a suspended phase. Qher contam nants
were transported in dissolved phase. During flood events, the creek overflows its banks and
spreads out across its floodplain, depositing contam nated sedi ments on vegetation and the | and
Considering this nodel, the renedial investigation focused on the eval uation of surface water
creek sedinments, floodplain soils, and groundwater as potentially affected nedia. The renedia
investigation identified a wide range of contam nants of potential concern (DCE 1994a).

Mercury concentrations in Lower EFPC decrease with di stance downstreamfromthe Y-12 Pl ant,

al t hough above- background concentrations occur at depositional areas (i.e., where the water flow
sl ows down, such as through braided areas) throughout the floodplain. 1In general, however
nmercury and other inorganic constituents are situated in defined areas of the floodplain and not
randomy scattered throughout its |ength.

Creek sedinents comain the sanme contituents as floodplain soils, but at |ower concentrations.
Because of the transient nature of sedinents, the distribution of netals is not as predictable
in sedinents as it is in soils. The upper reaches generally show sonmewhat el evated |evels of
the various netals conpared to the | ower sections of the creek

SUMVARY CF SI TE RI SKS

Basel i ne human heal th and ecol ogi cal risk assessnents were conducted as part of the renedia
investigation (DCE 1994a) to exami ne the potential for adverse, health effects in humans and



ecol ogi cal receptors fromexposure to chemcals released fromthe Y-12 Plant to Lower EFPC. The
results of the baseline risk assessnent were used to determne the need for renediation. The
basel i ne ri sk assessnent was, therefore, an evaluation of potential risks in the absence of
remedi al action.

HUVAN HEALTH RI SKS

The baseline human health risk assessnent used a "tiered" or phased approach. In Tier I,

contami nant data from /|l ocations of highest projected concentration were screened agai nst
toxicity data to identify chemcals of potential concern. The second phase (Tier Il1) was the
full baseline evaluation using a conprehensive data set and a thorough assessnent of current and
future land uses. Tier IlIl was a probabilistic risk assessnent. In this approach, called Mnte
Carlo simulation, input paranmeters are defined as ranges or distributions. The result of this
simulation is a distribution of risk estinmates fromwhich the probability of individual values
can be determined. This is used to hel p understand and quantify the uncertainty inherent in the
results of the baseline risk assessnent.

The EFPC fl oodpl ai n was divided along the length of the creek into nine segnents for the
purposes of data aggregation and risk assessnent. These segnents were based on an under st andi ng
of the nature and extent of contamination and a know edge of current and projected future | and
uses. Inorganic and organic chem cals and radionuclides were identified as chem cals of
potential concern based on the concentration-toxicity screen (Tier 1) evaluation. These
substances were carried through the full baseline human health risk assessment (Tier I1).
Sanpl i ng data from EFPC were aggregated so that exposure point concentrations could be

cal cul ated separately for each | and-use area within each segnent.

The exposure scenari os were based on | and-use type: (1) agricultural setting, (2) residentia
popul ations, (3) commercial setting, and (4) occasional use of open land. The receptor groups
at greatest risk of exposure were assuned to be children and adults who reside in the vicinity
of EFPC. For each exposure scenario and receptor group, the intensity, duration, and frequency
of exposure were characterized. Exposure pathways include the follow ng:

. incidental ingestion of soil;

. dermal exposure to soil

. dermal exposure to surface water while swi ming and wadi ng;

. incidental ingestion of surface water while swi mm ng

. dermal exposure to sedinents while wadi ng

. i ngestion of groundwater as a drinking water source and inhal ation of
. groundwat er vapors during showeri ng;

. i ngestion of honegrown produce, beef, and dairy;

. ingestion of recreationally caught fish; and

. inhal ation of particul ates while now ng

The exposure eval uati ons were based on reasonabl e maxi nrum exposure assunpti ons as requested by
EPA Region IV. The' reasonabl e naxi num exposure estimate is a "high end"reasonabl e nmaxi num
exposure point estimates, probability sinmulations were used to generate a range of exposure and
risk estimates (Tier IIl) that were used in uncertainty analysis and as a supplenment to the

si ngl e- poi nt reasonabl e maxi mum exposure esti nate

Noncar ci nogeni ¢ and carci nogeni c effects of exposure to contam nants in EFPC were evaluated in
the risk assessnment. Toxicity neasures needed to eval uate these effects were selected for
chem cal conpounds and radionuclides and include: (1) reference doses for oral exposure -
acceptabl e intake values for chronic and subchroni ¢ exposure (noncarcinogenic effects), (2)
ref erence concentrations for inhal ation exposure-acceptabl e intake values for subchronic and



chroni c exposure (noncarcinogenic effects), (3) cancer slope factors for oral exposure, and (4)
cancer slope factors for the inhalation route

EPA had withdrawn the oral reference dose for nercury fromthe Integrated R sk Infornation
System data base (EPA 1993). A reference dose (0.0003 ny/ kg/ day) obtained fromthe EPA Health
Effects Assessnment Summary Tabl es for Fiscal Year 1993-94 (EPA 1992a) was used in the baseline
human health risk assessment. This reference dose was based on toxicity testing using soluble
nmercury species (nercuric chloride) in laboratory aninals, not the |l ess soluble forns (nmercuric
sul fide and el emental nercury) that were shown to predom nate in EFPC floodplain soils. The
basel i ne ri sk assessnent, therefore, conservatively assumed that all mercury in EFPC i s present
inits nost toxic and bioavailable form

Ri sk characterization was conducted using reasonabl e maxi num exposure assunptions. This
approach resulted in high end (i.e., protective) estinmates of the potential for adverse
noncar ci nogeni ¢ and carci nogeni ¢ effects associated with |l ong-termexposure to contamnants in
EFPC. For noncarcinogenic effects, risk estinates were determned to be of concern (i.e.
exceeding the target range established by EPA) if the hazard quotient for any given chemcal or
the hazard index for conbi ned exposure across chem cals exceeds 1. Estinates of excess lifetinme
cancer risk that exceed 1 x 10-4 were determned to be of concern (i.e., fall outside the target
range of 1 x 10-6 to 1 x 10-4 established by EPA for waste site renmedi ati on under the CERCLA

progran.

G oundwat er does not present an unacceptable risk to human health and the environnent. |In the
R, risk estimates for the groundwater ingestion pathway were based on data fromthe soi
horizon [0-6.3 m(0-20 ft deep)] and exceeded the acceptable EPA target range. These risk
estimates considered all conceivable uses of the groundwater regardl ess of probability,
including residential use. Residential use of groundwater fromthe soil horizon, however, is
unreal i stic because of insufficient yield, the availability of nunicipal water supply, and |ega
restriction on drilling water supply wells less than 6.3 m (20 ft) in depth [ TDEC
1200-4-9-.10(3)(a)]. (The only calculated risk greater than EPA's protective range associ at ed
with other groundwater horizons was related to nanganese | evels, Wich are naturally occurring
and not the result of a release). Accordingly, groundwater is not considered to present an
unaccept abl e ri sk and renedi ati on goal options for groundwater were not carried over into the
anal ysis of alternatives in the FS or this ROD

Results of the baseline hunman health risk assessnent indicate unacceptable risks to human health
(i.e., exceed the target ranges established by EPA under the CERCLA programfor waste site
remedi ation) may result from exposure to the Lower EFPC floodplain soils. Two exposure pathways
of concern were identified: (1) inadvertent ingestion of soils and (2) ingestion of groundwater
as a drinking water source.

Ri sk estinates based on reasonabl e maxi num exposure assunptions indicate the potential for
adverse health effects associated with |l ong-term exposure to EFPC soils. Children ages 3 to 12
years were identified as the receptor group at greatest risk. Mercury was identified as the
predom nant contam nant of concern and inadvertent soil ingestion to be the exposure pathway of
greatest significance. Renmaining toxicity due to other contam nants present will be reduced by
the remedial action. Organic chemcals observed in EFPC nedia did not substantially contribute
to the estinmated risks to human health. Risks associated with exposure to radionuclides fel
within the EPA acceptable target range in all cases.

The results of the baseline human health risk assessnent confirmed nmercury as the contamni nant of
concern in EFPC and direct exposure to soils as the critical exposure pathway. Renediation
goals were derived for nercury in EFPC soils.



Eval uation of risk presented in the feasibility study focused on nercury as the single

contam nant of concern in floodplain soils and direct soil contact as the exposure pathway of
concern (DCOE 1994b). The renedi ati on goal was devel oped to protect the nost sensitive receptors
(i.e., children) following long-term inadvertent ingestion exposure and dermal contact with
soils containing nercury.

Results of mercury speciation and | eaching/availability studies (DOE 1994c) on EFPC soils
indicated that the | ess nobile and | ess bioavailable forns of nercury predom nate in EFPC
floodplain soils. The renediation goal is based on the presence of nercuric sulfide and
nmetallic mercury rather than nercuric chloride (i.e., the nmercury species upon which the nercury
ref erence dose was based). The renediation goal was derived as a conservative, risk-based val ue
(point estimate), following EPA nethods. In addition to the point estimate, a quantitative
uncertainty anal ysis was conducted to exam ne the uncertainty surroundi ng the renediati on goa
and the assunptions that formthe basis of this estinate

ECOLOG CAL RI SKS

The ecol ogi cal risk assessnment followed EPA's Framework for Ecol ogi cal Ri sk Assessnent (EPA
1992b), which includes problemformul ation, analysis (exposure characterization and effects
characterization), and risk characterization. Assessnent and neasurenment endpoints were defined
and used in the assessment. Approved protocols were followed to sel ect and nmeasure abundance
diversity, taxonom c richness, and contam nant body burdens at various trophic levels in aquatic
organi sns (fish and benthic macroinvertebrates) and terrestrial organisns (snmall nmammal s, birds,
earthworns, insects, and vegetation). O ganisns were anal yzed to determ ne the whol e- body
concentrations of inorganic chemcals, PAHs, pesticides, and PCBs.

Surface water, sedinment, and floodplain soils were evaluated as potential sources of contam nant
ri sk to nonhuman receptors. |norganics, PCBs, and chlordane as a representative of pesticides
and PAHs were retained as contam nants of potential concern for plants and aninmal s.

Consunption of contam nated organi sns provides risk to both aquatic and terrestrial predators

H storical and current studies of bioaccunul ati on showed (1) hi gher body burdens of contam nants
in common stonerollers, redbreast sunfish, crayfish, earthworns, and terrestrial insects at EFPC
sites than at uncontaminated reference sites; and (2) generally decreasing body burdens with

i ncreasing distance downstreamfromthe Y-12 Plant. A notable exception is that redbreast
sunfish had higher PCB and pesticide body burdens at some sites distant fromthe Y-12 Plant than
at the site closest to the Y-12 Plant. Based on tree ring analysis, the trunks of trees showed
el evated nmercury levels that probably reflect exposures three to four decades ago. El evated
contam nant body burdens were also noted in terrestrial md-1evel predators (shrews and wens),
reflecting current exposures. GCenerally, elevated contam nant |evels were not observed in
white-footed mce which consune plants and terrestrial insects, or in plant |eaves.

No threatened or endangered species nor critical habitats for themwere found in the EFPC
floodplain. Therefore, the renedial investigation concluded that there is no current threat
fromcontam nants in the EFPC floodplain to threatened or endangered species or their critica
habi tats (DOE 1994a).

The remedi al investigation (DCE 1994a) concluded that there is ongoing risk to ecol ogi ca
resources, especially aquatic organisns in the upper pan of the creek, from exposure to

contami nants in environnental nedia and food. Mercury was the prinmary contam nant of concern in
the sedinents and floodplain soils. PCBs were a contam nant of concern associated with biota
The source of the PCBs appears to be associated with the Upper EFPC QU and will be eval uated as
part of the Y-12 Plant Environnmental Restoration Program Direct contact with and ingestion of
surface water, sedinment, and sedinent pore water are prinary exposure pathways for aquatic



organisns. The food chain is also a prinmary exposure pathway for aquatic fauna. Releases from
the Y-12 Plant are the primary source of waterborne contam nants; however, evi dence suggests
that sone ecol ogi cal recovery of the aquatic community has been occurring in the upper reaches
of the creek, as docunented by the Y-12 Pl ant Biol ogical Mnitoring and Abat ement Program (Loar
et al. 1992; H nzman et al. 1993). Neverthel ess, el evated contam nant body burdens and an
excess of pollution-tolerant species are still present.

Toxicity studies (DCE 1994c) showed no toxicity to test organisnms fromchem cals extracted when
sedi nent was suspended in water. Sediment-based food chain exposures were al so eval uated (DCE
1995). Exposures from EFPC sedi nents are substantially |ower than those fromsurface water.
EFPC sedi nents do not currently pose a risk to aquatic organi sms nor their predators.

The food chain is the nost inportant exposure pathway for terrestrial organisns. Initial
results in the renedial investigation report (DCE 1994a) indicated that there were potentia
rise to terrestrial organisns. Additional studies were done to determne the relationmip of
apparent risks to soil nercury concentrations (DOE 1994c). These studies included analysis of
organi sns exposed in wetlands and expanded anal ysis of nercury content in vegetation. The

studi es concluded that there is no threat to plant communities fromnmercury in floodplain soils.
Mercury concentrations in sone floodplain soils are a potential threat to biota by exposure

t hrough the food chain

Ecol ogi cal |y based renedi ati on goals were derived by eval uati ng several exposure scenari 0s.
Site-specific data, exposure assunptions, and toxicity thresholds were evaluated further to
det erm ne what soil concentrations could protect biota

DESCRI PTI ON OF ALTERNATI VES

Renmedi al alternatives evaluated in the feasibility study (DOE 1994b) spanned a wi de range of

cl eanup options for Lower EFPC. Table 2.1 summarizes the inpacts of each of the alternatives
In all cases, best nanagenent practices would be followed to control fugitive dust, surface
water and rain runon and runoff, erosion, and to mninize the area disturbed. Alternative 3 is
the selected renmedy and is discussed in nore detail in the "Sel ected Renedy" section

ALTERNATI VE 1: NO ACTI ON

CERCLA requires that the no action alternative be evaluated at every site to establish a
basel i ne for conparison. Under this alternative, no further action would be taken at the site
to prevent exposure to the contamnants. No time would be required to inplenment the no action
alternative. Monitoring would be undertaken for 30 years because ri sk woul d not be reduced to
accept abl e | evel s.

ALTERNATI VE 2:  CONTAI NMVENT AND | NSTI TUTI ONAL ACTI ONS FOR COMVERCI AL/ DCE AND OTHER REMEDI AL UNI T
SO LS; EXCAVATI ON AND DI SPCSAL OF RESI DENTI AL REMEDIAL UNIT SO LS

Under this alternative, all soil with nercury concentrations greater than the renedi ati on goa
in the Commercial/DOE and Gt her Renedial Units would be contained by a 45-cm (18-in.) soil cover
with a subsoil aninmal intrusion barrier (netting). First, vegetation would be renoved, and the
stream bank stabilized. Netting would be installed, the soil placed over the contami nated area
and grass planted. Long-term nai ntenance and periodic environnental nonitoring, including a
CERCLA-required 5-year recurring review, would be perforned. Institutional actions for the
Commerci al / DCE and Ot her Remedial Units would include future |and-use linitations, construction
permt restrictions, public education, and signs.



Table 2.1. Summary of inpacts due to Lower EFPC Renedial Al ternatives

| npact Al ternative
1 2 3 4 5 6 7

1993 Cost ($ nillion) 12 23-50 22-28 26-57 26-55 22-47 18- 39
Vol ume excavat ed (nB) 0 7,103 7, 646 7,103 7, 646 0 2,329
Area inpacted (hectare) 0 2.47 2.47 2.47 2.47 2.79 1.85
Wet | ands area intpacted (hectare) 0 0.23 0.25 0.25 0.25 0.25 0.25
Tine to conpl ete (weeks) 0 62 26 62 61 78 84
Dump track | oads 0 929 1, 000 929 1, 000 0 697
Area fenced (hectare) 0 0 0 0 0 2.23 1.12
Area capped (hectare) 0 0.13 0 0.13 0 1.51 0
Transportation injuries to worker a 0 0. 0018 0. 0018 0. 0018 0. 0018 0. 0010 0. 0013
Transportation fatalities to worker b 0 0. 0009 0. 0010 0. 0009 0. 0010 0. 0005 0. 0007
Transportation injuries to the comunity a 0 0. 050 0. 052 0. 050 0. 052 0. 028 0. 036
Transportation fatalities to the comunity b 0 0. 0033 0. 0034 0. 0033 0. 0034 0. 0018 0. 0024
Construction injuries to worker 0 5.27 5.15 3.85 4.10 3.12 3.12
Construction fatalities to worker b 0 0. 039 0. 038 0. 029 0.031 0.023 0.023
Total injuries 0 5.32 5. 20 3.90 4.16 3.15 3.15
Total fatalities 0 0. 044 0. 043 0.033 0. 035 0. 026 0. 026

a Nunbers < 1 indicate that injury is unlikely to occur over the remedial action activity peri od.
b Nunbers < 1 indicate that a fatality is unlikely to occur over the renedial action activity period.

No Action Alt. 5. Excavation, Treatnent, and Beneficial Reuse of Conmercial/DCE, C her,
Cont ai nnent and Institutional Actions for Commercial/DCE and O her and Residential Renedial Units Soils

Remedi al Unit Soils; Excavation and D sposal of Residential Renedial Unit Alt. 6: Containnment and Institutional Actions for Conmmercial/DOE, Oher, and
Soils DOE- Acquired (Previously Residential) Renedial Units Soils

Excavati on and Disposal of Conmercial/DOE, Qher, and Residenti al At. 7: Institutional Actions for Conmmercial/DOE and Other Renmedial Units Soils;
Remedial Units Soils Excavati on and D sposal of Residential Resnedial Unit Soils

Contai nment and Institutional Actions for Conmercial/DCE and O her

Renedial Units Soils; Excavation, Treatnent, and Beneficial Reuse of EFPC = East Fork Poplar Creek

Resi dential Renedial Unit Soils m = neter $ = dollar



Soils with nercury concentrations greater than the renediation goal in the Residential Renedia

Unit woul d be excavated and disposed of in a pernmitted landfill at the Y-12 Plant. A snall area
of one of the wetland areas woul d be renediated and restored. d ean borrow soil woul d be used
to fill the excavation. |Inplenentation of this alternative nay involve building additiona

roads, renoving vegetation and soils, grading excavated axeas, and controlling surface runoff.

ALTERNATI VE 3: EXCAVATI ON AND DI SPOSAL OF COMMERCI AL/ DOE, OTHER, AND RESI DENTI AL REMEDI AL UNI TS
SA LS

Fl oodpl ain soils with nmercury concentrations greater than the renediati on goal woul d be
excavat ed and disposed of in a pernmitted landfill at the Y-12 Plant. A snall area of wetland
woul d be renmedi ated and restored. O ean borrow soil would be used to fill the excavation

I mpl erentation of this alternative nmay involve building additional roads, renoving vegetation
and soils, grading excavated areas, and controlling surface runoff.

ALTERNATI VE 4:  CONTAI NMVENT AND | NSTI TUTI ONAL ACTI ONS FOR COMVERCI AL/ DCE AND OTHER REMEDI AL
UNI TS SO LS; EXCAVATI ON, TREATMENT, AND BENEFI Cl AL REUSE OF RESI DENTI AL REMEDIAL UNIT SO LS

This alternative would cover Commercial / DOE and Gt her Renedial Units with nmercury concentrations
greater than the renmediation goal with 45 cm (18 in.) of uncontam nated soil and netting. Al so
institutional actions as described for Alternative 2 would be inplenented. Al vegetati on woul d
be renoved, and the stream bank stabilized.

Residential Renedial Unit soils with nercury concentrations greater than the renedi ati on goal
woul d be excavated and treated on site in a lowtenperature thermal desorption unit. Treated
soils woul d be enhanced with organic matter, nutrients, and water and used as fill in the.
excavated areas within the Lower EFPC floodplain. A snall wetlands area woul d be renedi ated and
restored

I mpl erentation of this alternative would involve treatnment, which, through the process of waste
concentration, nmay produce a Resource Conservation and Recovery Act-characteristic waste, a

| ow | evel radioactive waste, and/or air enissions. A so, as with Alternative 2, additiona
roads nmay be constructed, vegetation and soils renoved, excavated areas graded, and surface
runoff controls installed. The treatnment process residuals, or secondary waste streans, would
be packaged for shipnent to an approved or |icensed off-site disposal facility as necessary.
Air em ssions woul d be anal yzed for hazardous pollutants. Consultation with TDEG and EPA woul d
be required to conply substantively with the requirenents of any permtting processes

ALTERNATI VE 5: EXCAVATI ON, TREATMENT, AND BENEFI Cl AL REUSE OF COMMERCI AL/ DCE, OTHER, AND
RESI DENTI AL REMEDI AL UNI' TS SO LS

For this alternative, floodplain soils with mercury concentrations greater than the renediation
goal woul d be excavated and treated on site in a lowtenperature thernmal desorption unit.
Treated soil would be enhanced and returned to the excavation, and a snall wetlands area woul d
be renediated and restored. This alternative would also involve treatnent, which, through the
process of waste concentration, may produce Resource Conservation and Recovery Act-
characteristic waste, |owlevel radioactive waste, and/or air enissions.

ALTERNATI VE 6:  CONTAI NVENT AND | NSTI TUTI ONAL ACTI ONS FOR COWERC AL/ DOE, OTHER, AND
DOE- ACQUI RED ( PREVI QUSLY RESI DENTI AL)

REMEDI AL UNI TS SO LS

For Alternative 6, DOE would acquire the real estate right to fence and contain the NOAA site



One area woul d be contained by a 45-cm (18-in.) soil cover and netting as described in
Alternative 2. DCE would al so acquire, fence, and contain the renamining property in the

Resi dential Renedial Unit containing soils with nercury concentrations above the renediation
goal. The renmaining floodplain soils with nercury concentrati ons above the renedi ati on goa
woul d be contained by a 45-cm (18-in.) soil cover and netting but not fenced. The DCE rea
estate acquisition could include easenere, right-of-way, and property procurenent. Long-term
nmai nt enance and periodic environmental nonitoring, including a 5-year recurring review, would
ensure that levels of risk remain acceptable. Institutional actions would include future
land-use limtations, construction permt restrictions, public education, and signs.

ALTERNATI VE 7: | NSTI TUTI ONAL ACTI ONS FOR COMVERCI AL/ DCE AND OTHER REMEDI AL UNI TS SO LS;
EXCAVATI ON AND DI SPOSAL OF RESI DENTI AL REMEDIAL UNIT SO LS

Alternative 7 addresses renedial actions on an area-specific basis. For this alternative, DCE
woul d acquire the real estate rights to and fence the NOAA site. Soil containing nercury above
the remedi ati on goal would remain uncovered inside the fenced area. Institutional actions,
including | and-use restrictions, would be inplenented.

In the Residential Remedial Unit, all remaining soil with mercury concentrations greater than
the remedi ati on goal would be excavated and di sposed of in a permtted landfill at the Y-12
Plant. dean borrow soil would be used to fill the excavation

In the remaining areas of the Commercial /DOE and Gther Renedial Units, institutional actions
woul d be inplenented to nmaintain nonagricultural and nonresidential |and use. Institutiona
action in these areas and in the fenced areas woul d include future | and-use |limtations,
construction permt restrictions, public education, signs, environnental nonitoring, and a
5-year recurring review. Inplenmentation of this alternative would involve activities very
simlar to those described for Alternatives 3 and 6

SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

DOE, TDEC, and EPA evaluated all alternatives against the nine criteria provided by CERCLA for
final renedial actions. This conparative analysis is provided here.

OVERALL PROTECTI ON COF THE HEALTH AND THE ENVI RONMENT

Overall protection of human health and the environment addresses whether an alternative provides
adequat e | ong- and short-term protection of human health and the environnent from unacceptabl e
ri sks from hazardous substances by reducing, elimnating, or controlling exposure and descri bes
how ri sks posed through each pathway are elimnated, reduced, or controlled through treatnent,
engi neering controls, or institutional controls. Al of the alternatives, with the exception of
the no action alternative, adequately protect human health and the environnment by elimnating
reducing, or controlling risk through treatnent, engineering controls, or institutional actions.

The greatest risk associated with Alternatives 2 through 7 would be to ecol ogi cal receptors.
Alternatives 3 and 5 would elimnate unacceptable residual risk in the floodplain and woul d not
permanently alter floodplain habitat. These alternatives would inpact ecol ogical receptors in
smal | areas and recovery mght be slow Aternative 7 would provide a high degree of overal
protection to hunan health but would | eave residual risk for ecological receptors. Alternatives
2 and 4 would pernmanently alter habitat and | and use, and residual contam nants woul d renain.
Alternative 6 provides the |east overall protection of the action alternatives because

contai nnent and extensive fencing throughout the floodplain would permanently alter habitat, and
| ong-term mai nt enance of fencing and access controls is considered difficult.



The no action alternative is not considered further in this analysis because it does not protect
human heal th and the environnent.

COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS

Conpl i ance with applicable or relevant and appropriate requirenents (ARARs) addresses whether a
remedy will nmeet all ARARs of all federal and state environmental statutes and/or provide
grounds for invoking a waiver. Aternatives 2 through 7 would conply with identified federal
and state ARARs. No waivers would be necessary to inplenment any of the remedial alternatives
The "Statutory Determ nations" section sumarizes the ARARs for the sel ected renedy.

LONG TERM EFFECTI VENESS AND PERVANENCE

Long-term effecti veness and pernanence refers to the magnitude of expected residual risk and the
ability of a renedy to naintain reliable protection of human health and the environnent over
tinme, once cleanup goals have been met. Alternatives 3 and 5 provide the greatest degree of

I ong-term effectiveness and permanence because they would renove all contam nated naterial above
|l evel s of concern fromthe QU Aternatives 2 and 4 provide slightly less long-term

ef fectiveness and pernmanence because sone of the contaminated naterial would remain in the
floodpl ain and be covered by 45 cm (18 in.) of soil. Aternative 7 provides less long-term
effectiveness and permanence than Alternatives 2 and 4 because only institutional actions limt
contact with the contaminated nmaterial in the floodplain. Miintenance of fencing and | and-use
restrictions would be required for long-termeffectiveness in sone areas. Alternative 6

provi des the | east anpunt of |ong-termeffectiveness and permanence because all contam nated
material would remain in place, and access would be restricted by fencing.

REDUCTION OF TOXIQI TY, MOBILITY, OR VOLUME THROUGH TREATMENT

Reduction of toxicity, nmobility, or volume through treatnent addresses the antici pated
performance of treatnent that pernmanently and significantly reduces toxicity, nobility, or
volume of waste. Alternatives 4 and 5 would reduce the toxicity of nercury-contam nated soi
through | owtenperature thermal desorption. None of the other alternatives include treatnent
processes.

SHORT- TERM EFFECTI VENESS AND ENVI RONVENTAL | MPACTS

Short-term effectiveness considers inpact to community, site workers, and the environnment during
construction and inplementation and includes the time until protection is achieved. Al of the
alternatives involve mninal transportation and construction accident risks. R sk to the
community and to workers from exposure to contami nants would be within acceptable limts because
engi neering controls and a project-specific health and safety plan, including persona

protective equi pnent, would be used. A floodplain statenment of findings, provided as an
appendix to the feasibility study (DOE 1994b), is the resultant docunent fromthe floodplain
assessnent of Lower EFPC. The statenent of findings concludes that there is no practicable
alternative to renediating the Lower EFPC fl oodplain soil that would not destroy any wetl and
areas. Excavation involves disturbance of approximately 0.24 ha (0.6 acres) of wetlands. The
wetl ands in the Lower EFPC fl oodplain serve as wildlife habitat, but also have |ow fl ood fl ow
attenuation and sedi nent retention functions. Any disturbed wetlands woul d be renedi ated and
restored

Alternative 7 would have the least inpact on the environnent because only a snall area of
floodpl ai n habitat would be destroyed. Alternatives 2, 3, and 6 would have a greater adverse
effect on the environnment than Alternative 7 because they involve excavation of a |arger area of



contam nated floodplain soil. Aternatives 4 and 5 woul d have the largest innpact on the
envi ronnent because inplenentati on woul d destroy the |argest area of habitat of the
alternatives, and treatnent woul d i nvol ve additional handling of the soil

| MPLEMENTABI LI TY

Inpl emrentability is the technical and administrative feasibility of a renedy, including the
availability of nmaterials and services needed to inplenent the chosen solution. Aternatives 2
and 3 are nost readily inplenmentable because they involve only excavati on, disposal

containnent, and institutional actions that are comonly used and readily inpl enentabl e
Alternative 7 would be slightly nore difficult to inplement because of the additional separate
actions required to acquire a portion of land and restrict access by fencing. Aternative 6
woul d be less inplenentable if | andowners were reluctant to negoti ate agreenments with DCE for
contam nated portions of their property. Long-term naintenance of the soil cover and fencing
may also be difficult. Aternatives 4 and 5 nay be the hardest to inplenent because they
include a treatnent process, |lowtenperature thernmal desorption, for which full-scale
effectiveness and i npl enentability have not been proven. Lowtenperature thernal desorption is
an EPA-accepted, best denonstrated avail abl e technol ogy, effective in renoving nercury from
Lower EFPC soils in bench-scale and pilot-scale tests

cosT

Cost conpares the differences in cost, including capital and operation and mai nt enance costs,
expressed as estinmated total present-worth cost. Alternative 7 is the | east expensive action
alternative. The next |owest-cost alternatives are Alternatives 6, 2, and 3. Alternatives 4
and 5 are the nost expensive.

STATE ACCEPTANCE

State acceptance eval uates whether the state agrees with, opposes, or has no comrent on the
preferred alternative. The state of Tennessee concurs with the sel ected renedy.

COVMUNI TY ACCEPTANCE

Communi ty acceptance addresses the issues and concerns the public may have regardi ng each of the
alternatives. The proposed plan (DOE 1995b) presented Alternative 3, as previously described

as DCE, EPA, and TDEC s preferred alternative. The "Sel ected Renedy" section reflects a
conprom se of the many public coments on the proposed plan. The "Hi ghlights of Comunity
Partici pation" section summarizes comunity participation. Part 3, the "Responsiveness
Smmary, " summarizes and responds to comrents submitted during the two public coment periods

SELECTED REMEDY

Based on a conparative analysis of the alternatives presented in the feasibility study (DCE
1994b), Alternative 3 is selected as the renedial action. This alternative reflects the best

bal ance of the evaluation criteria. The renediation goal that is protective of hunman heal th and
the environnent is 400 ppm nercury.

The sel ected remedy addresses soil contami nated with nercury at concentrations greater than 400
ppm by excavating and di sposing of the identified highly contanminated floodplain soils. The

maj or conponents of the sel ected renedy include

. The areas to be excavated include three areas at the NOAA site (Parcels #571 and



#461) and one area at the Bruner's Center site (Parcel #564). Figures 2.2, 2.3,
and 2.4 delineate the areas. The nercury contam nati on above 400 ppmin the three
areas at the NQOAA site extends approxi mately 40 cm (16 in.) deep. Figure 2.2 shows
the 400 ppmcontours for the NOAA site. No jurisdictional wetlands at the NOAA site
woul d be excavated. The nercury contamninati on above 400 ppmin the area to be
excavated at the Bruner's Center site extends to 80 cm (32 in.) deep, as shown in
Figures 2.3 and 2.4. Figure 2.3 shows the 400 ppm contour for the soil fromthe
surface to 40 cm (16 in.) deep. Figure 2.4 shows the 400 ppmcontour for the soil
from40 cm (16 in.) to 80 cm (32 in.) deep. Excavation will be conducted using
standard constructi on nachinery. Confirnmatory sanpling conducted before the
remedial action will further refine the areas to be excavat ed.

. For disposal, the excavated contam nated soil will be |oaded into standard dunp
trucks and transported to the Y-12 Plant. The soil will then be deposited in a
nodi fication or expansion of an existing, state-approved, permitted, lined, Subtitle
Dlandfill at the Y-12 Plant. The landfill wll have | eachate collection
capabilities and, if necessary, any |leachate collected will be pretreated before
di schar ge.

. The only jurisdictional wetland area affected is a 0.24-ha (0.6-acre) portion of
Wetland COE I D #8 at the Bruner's Center Site. The contaninated soil in the wetland
wi Il be renedi ated through excavation and di sposal. The wetland will then be

restored in the sane |location. No delineated wetlands at the NOAA site will be
affected by inplenentati on of the sel ected renedy.

<I MG SRC 0495234B>
<I MG SRC 0495234C
<I MG SRC 0495234D>

. Verification sanpling will ensure that all soil with nercury concentrations above
400 ppmin each of the designated areas is excavated. Results of anal yzed sanpl es
bel ow 400 ppmwi |l verify that excavation is conplete.

. Al areas excavated will be backfilled with clean soil. The clean soil wll either
be transported from another area such as the DOE ORR, or nearby soil in the sane
parcel will be recontoured, thereby providing fill material for the excavation.

Simlar vegetation to that renoved during excavation will be. replaced at all
excavat ed areas.

. Appropriate nonitoring (sampling and analysis) of the identified areas in the Lower
EFPC fl oodpl ain will be conducted to ensure effectiveness of the renediation.

DOE will nonitor to detect any future residential use of the shallow soil horizon groundwater.
In the unlikely event such use occurs, DOE will mtigate, as appropriate, any risk associated
wi th such use.

I mpl emrentation of the selected renedy is estinmated to cost $22.3-27.9 million. A breakdown of
the cost conponents is provided in Table 2.2. The cost is in escalated dollars. Design
includes the design, review, and permtting of the cleanup activities. d eanup includes
excavation and drying of the identified soil, transportation of the soil to the landfill,
acceptance at the landfill, and upgrades to the landfill |eachate storage system The indirect
and overhead val ue i ncludes costs for project nanagenent, adm nistrative support, and overhead.



The O8&M val ue consists of the cost of operating and naintaining the landfill |eachate storage
system and nonitoring the floodplain for 5 years. The contingency value allows for unforeseen
costs not included in the design, cleanup, indirect and overhead, and O&M costs.

Table 2.2. Costs conponents of the sel ected renedy

Conponent Cost ($nillion)
Desi gn 1.4
C eanup 12.1
I ndirect and over head 5.0
oM 3.8
Cont i ngency 3.6
Tot al 22.3-27.9

&M = operating and nai nt enance

STATUTORY DETERM NATI ONS

Section 121 of CERCLA establishes several statutory requirenments and preferences, including
conpliance with ARARs. Statutory requirenents specify, that, when conplete, the sel ected renedy
must be cost effective. It nmust use pernanent solutions and alternative treatnent technol ogies
or resource recovery technol ogies to the maxi numextent practicable. Finally, the statute
includes a preference for renedies that enploy treatnent that permanently and significantly
reduce the toxicity, nmobility. or volune of hazardous substances as their principal elenent.

PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT

The selected renmedy is protective of human health and the environnment through renoval of the
principal contam nated soils in the 100-year floodplain of Lower EFPC. In so doing, the risk is
reduced for human ingestion of contam nants and for uptake of contam nants into biota

COVPLI ANCE W TH ARARS

Al alternatives considered for Lower EFPC were in conpliance with identified ARARs. The
sel ected renedy nmeets all ARARs, which are listed in Table 2.3

Chemi cal -specific ARARs for the site include naxi mum contai nment |evels (MCLs) (40 Code of
Federal Regul ation (CFR) 141) and secondary MCLs for drinking water promul gated and legally

enf orceabl e under Tennessee | aw (TDEC 1200-5-1-12). These are relevant and appropriate for
groundwat er bel ow the shallow soil horizon. Manganese concentrations exceed secondary MCLs in
the Cak Ri dge area because background concentrations are high. Therefore, the secondary MCL for
nmanganese i s excepted fromthe rel evant and appropriate requirenents for groundwater.



Table 2.3 Chemical -, location-, and action-specific ARARs
and TBC Quidance for Sitewide Aternative 3 at EFPC Sewer Line Beltway

Acti ons Requi renent s Ctation
Chemi cal - speci fic

Presence of contaminants in Must conply with SDW MCLS and SMCLs for groundwater below 20 ft fromthe 40 CFR 141
deep groundwat er soil surface - relevant and appropriate TDEC 1200-5-1-.12

Locati on-specific

Presence of wetlands as Whenever possi bl e, actions involving federal activities and prograns affecting | and Executive Order 11990
defined in Executive O der use nust avoid or mnimze adverse inpacts on wetlands and act to preserve and 10 CFR 1022
11990 §7(c) enhance their natural and beneficial values. New construction in wetlands areas

shoul d be particularly avoi ded unless there are no practicable alternatives. Wtlands
protection considerations shall be incorporated into planning, regulating, and
deci si on- maki ng processes - applicable

Presence of jurisdictional Action to avoid degradation or destruction of wetlands nust be taken to the extent d ean Water Act 8404
wet | ands as defined in possi ble. D scharges for which there is a practicable alternative with | ess adverse 40 CFR 230
40 CFR 230.3(t) and i mpacts or those which would cause or contribute to significant degradation are 33 CFR 323
33 CFR 328. 3(b) prohibited - applicable
Must conply with the general and specific terns and conditions of NWP 13 (Bank 33 CFR 330, Appendix A

Stabilization), NWP 14 (Road Crossings), NW 18 (M nor Discharges), NW 38
(A eanup of Hazardous and Toxic Waste), or others if authorized by CCE for m nor
adverse environnental effects - applicable

Must conply with the substantive requirements of the individual permtting process 33 CFR 325.1
for alterations to "waters of the U.S." which cause nore than m ninal individual or
cumul ati ve adverse environmental effects - applicable

Wthin area enconpassi ng Di scharge of "substances" into the waters of the state which "will result or will TCA 69-3-101 et seq
or affecting waters of the likely result in harm potential harmor detriment to the health of aninals, birds,
state of Tennessee as fish, or aquatic life" is prohibited - applicable

defined in TCA 69-3-103(32)



Acti ons

Wthin "l oW and and
relatively flat areas
adj oi ning inland and coasta
wat ers and ot her fl oodprone
areas ...."[Executive O der
11988 8§6(c)]

Presence of federally
owned, adm ni siered, or
controll ed prehistoric or

hi storic resources -or- the
l'i kel i hood of undi scovered
resour ces

Table 2.3. (continued)

Requi renent s Ctation

Must conply with the substantive requirements of the aquatic resource alteration TDEC 1200-4-7
i ndi vidual or general permts for activities such as noncommercial sand and grave

dredgi ng, bank stabilization, mnor road crossings, wetlands disturbance

appl i cabl e

Executive O der
10 CFR 1022

Action shall be taken to reduce the risk of flood | oss, mnimze the i npact of floods
on human safety, health and welfare, and restore and preserve the natural and
beneficial values of floodplains during federal activities involving acquisition
managenent, and disposition of lands and facilities or conducting any federa
activities and prograns affecting |land use. The potential effects of actions in flood-
pl ai ns shall be eval uated and consideration of flood hazards and fl oodpl ai n manage-
nment ensured. |f action is taken in floodplains, alternanves that avoi d adverse
effects and inconpatibl e devel opment and m nim ze potential harns shall be

consi dered- applicable

Cultural resources included in or eligible for inclusion in the National Register of Nat i ona
H storic Places (36 CFR 60) or National H storic Landmark Program (36 CFR 65)

nust be identified - applicable

Action(s) that will affect such resources nmust be identified and alternatives to the
action(s) exanined and considered - applicable

Wien alteration or destruction of a resource i s unavoi dabl e,
mnimze or mtigate the inpacts - applicable

Wien alteration or destruction of a resource is unavoi dabl e,
preserve records and data of the resource - TBC
Consul tation with SHPO shoul d be conducted if cultura
di scovered during renediation activities - TBC

USC 470a-w
Executive Order
36 CFR 800
steps nust be taken to

steps nust be taken to

resources are inadvertently

16 USC 470f
36 CFR 800

Consul tation should be initiated with the SHPO and Advi sory Council on H storic
Preservation before the initiation of any groundbreaking activities to deternine the
need for any additional archaeol ogical or historic survey work and the need for an
MDA regarding protcction of archaeol ogical resources - TBC

11988

H storic
Preservation Act (16

11593



Acti ons
Presence of archaeol ogi ca
resources on public |and
Presence of archaeol ogic or
hi storic resources
Action-specific

Constructi on/ excavati on/
transport of soils

Surface water contro

Waste pile

Treat ment and di sposal of
decont ani nat i on/ dewat er -
ing fluids

Table 2.3. (continued)
Requi renent s

Steps nust be taken to protect archaeol ogi cal resources and sites for any action
involving alteration of terrain which night cause irreparable | oss or destruction of
significant scientific, prehistoric, historic, or archaeol ogic data - applicable

A survey of affected areas for resources and data shoul d be conducted and steps
taken to recover, protect, and preserve data therefromor request that DO do so
the Secretary of Interior nust be advised of the presence of the data - TBC

Miust take reasonabl e precautions to prevent particulate natter from becom ng
ai rborne during handling or transporting of any materials - applicable

Conply with the substantive requirenents of the stormmater pernitting process for
di scharges associated with construction activity, including clearing, grading, and
excavation that result in a disturbance of 5 acres or nore total |and and inpl enent
good site planning and BMPs to control Stormwater - applicable; relevant and
appropriate for less than 5 acres

I npl ement a BMP to address each conmponent of a system capabl e of causing a

rel ease of significant anounts of hazardous or toxic pollutants to waters of the U S

- applicable

Al cost-effective and reasonabl e BMPs for nonpoint source control shall be
i mpl enented - applicable

Pile used for the storage of particul ate RCRA hazardous waste nmust be nmanaged to
control wind erosion and surface water runoff - relevant and appropriate to soi
cont ai ni ng RCRA constituents

A person who generates solid waste nust determ ne whether that waste is hazardous
usi ng various nethods, including TCLP or application of know edge of the

hazar dous characteristics of the waste based on information regarding the materials
or processes used - applicable to the mercury-contam nated solid waste contained in
the soil.

Gtation

Ar chaeol ogi cal Resources
Recovery Act of 1979

(16 USC 470aa-11); 43 CFR 7
Ar chaeol ogi cal and

H storic Preservation Act
(16 USC 469a-c)

TDEC 1200-3-8-.01

TDEC 1200. 4-10-. 05

40 CFR 125.104

40 CFR 264. 250(c);
TDEC 1200- 1- 11-. 06(-12) (b)

40 CFR 262.11
TDEC 1200- 1- 11-. 03( 1) (b)



Table 2.3. (continued)

Acti ons Requi renent s Ctation
Direct discharge to surface Mist rmeet water quality criteria for the designated use - relevant and appropriate TDEC 1200- 4- 3;
wat er body TDEC 1200-4-4
Must meet NPDES permit limtations for any discharge via permtted outfalls - TDEC 1200-4-5

appl i cabl e

Di scharge to publicly Pol l utants that pass through the POTWwi thout treatnment, interfere with POTW 40 CFR 403.5
owned treatnment works (POTW operation, or contam nate POTW sl udge are prohibited - applicable
Di scharge nmust conply with [ocal POTWpretreatnment standards - applicable 40 CFR 403.5(d)
Di sposal of solid waste A person who generates solid waste nust determ ne whether that waste is hazardous 40 CFR 262.11
usi ng various nethods, including TCLP or application of know edge of the TDEC 1200-1-11-
hazardous characteristics of the waste based on information regarding the materials .03(1)(b)

or processes used - applicable

* Al though adm nistrative and procedural requirenents are not ARARs for on-site CERCLA activities, adherence to these steps is strongly recomrended by EPA because of the
effectiveness of these procedures in identifying and protecting sensitive resources.

ARARs = applicable or relevant and appropriate requirenments SDWA = Safe Drinking Water Act

BMPs = best managenent practices SHPO = State Hi storical Preservation Oficer

CFR = Code of Federal Regul ations SMCL = secondary maxi mum cont ai nnent | evel

CCE = U.S. Arny Corps of Engineers TBC = to be consi dered

DO = U S. Deparlnent of the Interior TCA = Tennessee Code Annot at ed

EPA = U S. Environnental Protection Agency TCLP = Toxicity Characteristic Leaching Procedure

ft = foot TDEC = Tennessee Departnent of Environment and Conservation
LDRs = | and di sposal restrictions USC = United States Code

MCL = maxi mum cont ami nant | evel

MDA = nenor andum of agr eenent

NPDES = National Pollutant Discharge Elimnation System
POTW = publicly owned treatnent works

RCRA = Resource Conservation and Recovery Act



Locati on-specific ARARs include requirenents to avoid or mnimze adverse inpacts to wetlands
When such inpacts cannot be avoided, nmitigation and conpensation are required. The sel ected
alternative involves disturbance of approximately 0.24 ha (0.6 acre) of wetlands at the Bruner
Center location. These wetlands primarily serve as wildlife habitat, but al so have | ow

fl oodfl ow attenuation and sedinent retention functions. The disturbed area will be renedi ated
and restored. A wetlands and fl oodpl ai n assessnment was perforned, per 10 CFR 1022, as part of
the remedial investigation, after the wetlands were delineated by the U S. Corps of Engineers
(DCE 1994a). Best nmmnagenent practices (e.g., sedinment barriers and erosion control neasures)
and nmitigation neasures (e.g., wetlands replacenent) discussed in the wetlands and fl oodpl ain
assessnent will be followed.

Since the renedial action will occur in a floodplain, actions nust mnimze any unavoi dabl e
adverse inmpacts. A notice of floodplain and wetlands invol verrent was published for the actions
in the Lower EFPC wetl ands and fl oodpl ain on Cctober 4, 1993 (58 Federal Register 51623-4). A
fl oodpl ai n assessment was perfornmed (DCE 1994b) as nentioned above. A statenent of findings was
subsequent|ly published in conpliance with review requirenments for floodplains (10 CFR 1022).

The finding showed there is no practicable alternative to the proposed action. The Statenent of
Findings is provided in the feasibility study (DOE 1994b) and will be published in the Federa
Regi ster before the action is initiated. |t specifics several nmeasures that DOE will take to
mnimze potential harmwithin the affected floodplain. These include, but are not limted to

i npl enentation of soil erosion and sedi nent control neasures; avoidance of stream obstruction
shoreline; mnimzation of disturbance; and use of nats, |ow pressure ground nachi nes, or

ext ended-reach excavati ng equi prnent.

O her location-specific ARARs are related to cultural resources and woul d be i nvoked only if
di scoveries of cultural resources should be nade during renedial activities.

Action-specific ARARs for renedial action at Lower EFPC include requirenents for surface water
controls using site planning and best nmanagenent practices to minimze adverse effects from
erosion and stornwater discharges into the creek, which could result fromactivities such as
clearing, grading, and excavation. Precautions nust be taken to prevent fugitive dust that nmay
result fromhandling and transport of soils from becom ng airborne (TDEC 1200- 3-8-.01

Best managenent practices will be followed to address minimzing the potential release of
hazar dous substances into surface waters (40 CFR 125.104, TDEC 1200-4-3-.06), to contro
stormnat er di scharges (40 CFR 122, Tennessee Code Annotated 69-3-108 et seq), and for nonpoint
source controls. These practices will be identified by conplying with the substantive
requirenents of the stormwater pernmtting process (40 CFR 122, TDEC 1200-4-10-05).

Waste generators are required to determ ne whether the waste is hazardous (40 CFR 262.11, TDEC
1200-1-11-.06). Previous sanpling has indicated that the soils at Lower EFPC are not hazardous
as defined by Resource Conservation and Recovery Act. Excavated soils will be disposed of in a
solid waste landfill at the Y-12 Plant on ORR as a special waste (TDEC 1200-1-7-.01 et seq.).

COST EFFECTI VENESS

Actions under CERCLA nust consider the estinmated total present-worth costs of the alternatives
Alternative 3 is cost effective for the protection of human, health and the environnent.

USE OF PERVANENT SCLUTI ONS TO THE MAXI MUM EXTENT PRACTI CABLE
Because treatnent of the soils was not practicable, this remedy does not satisfy the statutory

preference for treatnent of media containing hazardous substances. However, it does provide
long-term effectiveness and permanence through contai nnent systens for untreated waste



PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

Treatnent of the principal threat fromthe soils was not found to be practicable based on the

| arge volune of |ow concentrations of material. Therefore, this remedy does not satisfy the
statutory preference for treatnent as a principal element of the renmedy. However, this renedy
will result in remediation of hazardous substances and allows unlimted use of, and unrestricted
exposure to, the Lower EFPC QU.

DOCUMENTATI ON CF S| GNI FI CANT CHANCES

The preferred alternative presented in the proposed plan (DCE 1995b) was Alternative 3

Ext ensi ve public coment on the proposed plan indicated a need to reassess the renediati on goa
for mercury. Many commentors argued to increase the cleanup | evel, and sone commentors argued
to lower it. Several technical argunents were advanced, which challenged the conservative
nature of the risk assessment. In response to the public comments, including those requesting a
nore conservative cleanup level, DCE revisited the assunptions used in the derivation of the
remedi ation goal for protection of human health and the environnent. This reassessnent is part
of the risk managenent process for EFPC

REASSESSMENT CF THE HUMAN HEALTH REMEDI ATI ON GOAL FOR LONER EFPC SO LS

DCE, in devel oping the renediation goal for mercury in soil, attenpted to derive the nost
appropriate, scientifically valid, and protective target concentration possible. A value of 180
ppm was devel oped to protect children (the nost sensitive receptor group) fromdirect exposure
to nercury through inadvertent soil ingestion and dernal contact (DCE 1994c). Several public
comrents indicate a preference for a | ess conservative renmedi ation goal for mercury in soils.
Resi dents urged DCE and EPA to derive a renedi ati on goal based nore on neasures of centra
tendency (i.e., closer to average val ues) rather than high end (i.e., upper bound) exposure
estimates and toxicity.

The bioavailability of nercury in EFPC soils, and the EPA oral reference dose (toxicity neasure)
for mercury species significantly influence the devel opment of the renediati on goal for nercury.
The nagnitude of the renediation goal estinmate is inversely proportional to the bioavailability
factor and directly proportional to the reference dose. That is, the greater the availability
of mercury in soil, the greater the uptake and dose, and the |lower the target cleanup |eve
needs to be (i.e., greater exposure neans greater need for protection). Conversely, the higher
the value of the oral reference dose for nercury species under evaluation, the less toxic the
formof nercury and the higher the target cleanup | evel may be

During the renedial investigation, DOE had conducted a reevaluation of the available toxicity
data of mercury as part of the baseline risk assessnent (DOE 1994a). The EPA oral reference
dose for mercury was based on exposure of |aboratory animals to nercuric chloride, a highly
nobi l e (available) formof nercury not found in EFPC. An alternate reference dose was derived
for mercuric sulfide and subnitted to the EPA Environnental Criteria Assessment O fice

(G ncinnati, Chio). EPA Environnental Criteria Assessnent Ofice reviewed the anal ysis

subm tted and decided that data were insufficient to support the acceptance of an alternate
reference dose for nmercuric sulfide. The renediation goal was, therefore, derived using a
conservative oral reference dose value of 0.0003 ng/kg-day published in the EPA Health Effects
Assessnment Summary Tabl es for Fiscal Year 1993-94 (EPA 1992a). Note that the oral reference
dose for mercury had been withdrawn fromthe EPA Integrated R sk Infornmation System [ (EPA 1993),
the primary source of EPA toxicity data] pending further review

As noted previously, DCE derived the renedi ati on goal of 180 ppmtaking into consideration
bi oavailability of mercury species in EFPC floodplain soil. Data on the bioavailability of



nmercury (i.e., nercuric sulfide and el enental nercury) in EFPC were enpirically derived from

| eaching/avail ability studies conducted by Cak Ri dge National Laboratories on contam nated
sanpl es of EFPC soil. Data fromthese studies were aggregated and statistically evaluated. The
simulation was al so used to exanmine the uncertainty surrounding the estinmate of bioavailability
of mercury species (DCE 1994c). The analysis generated a probability distribution that
graphically depicts the range of possible values for nercury bioavailability in EFPC soils. The
bi cavailability factor selected in deriving the renediation goal of 180 ppmfor nercury (see
equation 1 DCE 1994c) was 30 percent and corresponds approximately to the 94th percentile of the
probability distribution

At this point in the planning process, DOE and EPA have nade a ri sk nanagenent decision to use a
bi oavailability factor for mercury corresponding to the 85th percentile of the probability
distribution. The 85th percentile of the distribution corresponds to a bioavailability factor
of 10 percent and results in a calculated renedi ation | evel of approximately 400 ppm of soil

G ven that insol uble/unavailable forns of nercury predomnate in EFPC, the 85th percentile of

the probability distribution (i.e., 10 percent bioavailability) still affords considerable
protection to hunan health. It is still a nore conservative value than sone comentors felt was
justified, but not as conservative a value as requested by others. It is, however

scientifically defensible and sufficiently protective of the nbost sensitive receptor group
(i.e., children) for direct contact with soils

REASSESSMENT COF THE ECOLOQ CAL REMEDI ATI ON GCAL FOR LOVER EFPC SO LS

The preferred renedial alternative identified in the proposed plan included an ecol ogi ca

remedi ation goal for nmercury in soil of 200 ppm The remedy selected in the ROD contains an
ecol ogi cal renediation goal for mercury in soil of 400 ppm The increase in the renediation
goal is based on the determnation that the harmthat woul d be caused to ecol ogical receptors in
the short-termfromrenoval of soil contamination in the 200-400 ppmrange outwei ghs the short-
and long-termbenefits of renmoving this soil because it woul d destroy val uable parts of the
ecosystem including wetlands, hardwood forests, and associ ated organi sns.

DCE believes that further justification for the increase in the renediation goal is the
conservative nature of the ecol ogical risk assessnent, which DCE believes tended to overstate
the risk posed by contam nants

SUMVARY OF CHANGES

G ven the extensive know edge of the EFPC soils, a change in the overall renediation (cleanup)
goal from 180 to 400 ppm protects human health and the environnent. The effect this increased
remedi ati on goal has on the proposed plan's preferred alternative is shown in Table 2.4 and
descri bed here



Table 2.4. Conparison of inpacts of renediation goals of 180 ppmvs 400 ppm
EFPC for Sel ected renedy

I mpact Renedi ati on CGoal (ppm

180 400

Cost ($ nillion) 36-78 22-28
Vol ume extracted (nB) 41, 300 7, 646
Area inpacted (hectares) 7.3 2. 47
Wet | ands area i npacted (hectares) 0.6 0.25
Tine to conplete (weeks) 82 82 26
Dump truck | oads 6, 750 1, 000
Area fenced (hectares) 0 0
Area capped (hectares) 0 0
Transportation injuries to worker a 0.01 0. 0018
Transportation fatalities to worker b 0. 005 0. 0010
Transportation injuries to the comunity a 0.3 0. 052
Transportation fatalities to the community b 0.02 0. 0034
Construction injuries to worker 10. 3 5.15
Construction fatalities to worker b 0. 008 0. 038
Total injuries - 11 5. 20
Total fatalities 0.1 0. 043

a Nunbers < 1 indicate that injury is unlikely to occur over the renedial action activity period
b Nunbers < 1 indicate that a fatality is unlikely to occur over the renedial action activity period.

$ = dollar
EFPC = East Fork Poplar Creek
m = neter

ppm = parts per mllion

. Wth a renediati on goal of 400 ppm the total identified in situ volunme of
floodplain soils to be excavated is 7,650 nB (10,000 yd3), conprised of four areas
(three areas at the NOAA site and one area at the Bruner's Center site). In

conparison, a renedi ati on goal of 180 ppm corresponded to a soil volunme of 41,300 nB
(54,000 yd3) in six different areas.

. Cont ami nated soil woul d be disposed of in a state-approved landfill at the Y-12
Pl ant whet her the remedi ati on goal were 400 or 180 ppm The vol une requiring
transportation and |landfill space are much lower if the renediation goal is 400 ppm
than if the renediation goal is 180 ppm (see volumes in previous bullet).

. A remedi ati on goal of 400 ppm neans that only 0.24 ha (0.6 acres) of lowquality
wet | ands woul d be excavated and would require nitigation. |In conparison, a
remedi ati on goal of 180 ppm corresponded to excavation of 0.6 ha (1.5 acres) of |ow
and high-quality wetlands.

. The verification sanpling method used does not depend on the renedi ati on goal
However, since a snaller area woul d be excavated with a renedi ati on goal of 400 ppm
than with a renediation goal of 180 ppm fewer sanples overall would be required



. Backfilling excavations woul d occur independently of the renediation goal. Again,
however, a smaller volune of backfill would be required for the 400 ppm renediation
goal than for the 180 ppmrenedi ati on goal .

. The revised Alternative 3 now i ncl udes appropriate nonitoring (sanpling and
anal ysis) of Lower EFPC nedia to ensure effectiveness of the renedial action.

This significant change is a | ogical outgrowth of responding to public comments. An additional
formal public comrent period is not required for these changes in the sel ected renedy.
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PART 3. RESPONS| VENESS SUMVARY

Thi s responsi veness summary docunents fornmal public comments on the Lower East Fork Popl ar Creek
Proposed Pl an nade during the official Lower EFPC Public Meeting and those submitted in witing
during the public conment periods. The official public meeting was held January 26, 1995, at
Pollard Auditoriumin Cak R dge, Tennessee. The first public coment period started January 9
1995, and ended February 22, 1995. The second public coment period started June 14, 1995, and
ended July 13, 1995. This responsiveness summary al so presents DOE' s response to all comrents
recei ved.

Based on the eval uation of the renedial action alternatives for Lower EFPC, Alternative 3 is the
sel ected renedy. This selected renedy is referred to in the feasibility study and is the
preferred alternative in the proposed plan. The renedial alternative, as described in the
feasibility study and proposed plan, involved excavating all soil in the floodplain that
contains nore than 180 ppm nercury and di sposing of the soil in a Y-12 Plant-pernmitted landfill.
The sel ected renmedy has since been changed. The decision summary of this ROD presents the sanme
renmedial alternative but with a renedi ati on goal of 400 ppmnercury instead of 180 ppm

Thi s responsi veness summary serves three purposes. First, it informs DOE, EPA, and TDEC about
community concerns about the site and the comunity's preferences regarding the. proposed
renmedi al alternative. Second, it denonstrates how public comrents were integrated into the
deci si on-maki ng process. Finally, it allows DOE to fornally respond to public coments.

This report is prepared pursuant to the terns of the 1992 Federal Facility Agreenent anong DCE,
EPA, and TDEC, as well as other requirenents, including

. CERCLA as anended by SARA, 42 United States Code, Section 9601, et seq.
. NCP, 40 Code of Federal Regul ations, Part 300; and
. Community Relations in Superfund, A Handbook, EPA/540/R-92/009, January 1992.

After reviewing the witten coments and the transcript of verbal comments, DCE grouped comments
according to common issues. DCE summarized each comment and prepared a response to each issue

A correspondi ng comment code is provided at the end of each comment. Nunbers that start with
"028" correspond to witten conmments submtted to DCE during the public comment periods. The
nunber is the | og nunber used by the Information Resource Center, the repository that maintains
the Administrative Record and has copies of all coments received. Codes in the form of PMkx
(where xx denotes a two-digit nunber) correspond to verbal comments fromthe public nmeeting
transcript. A list of coomentors and the correspondi ng comment codes are provided i n Appendi x
A

COMMENTS AND RESPONSES

First public coment period (January 9, 1995-February 22, 1995) and first official public
neeting (January 26, 1995)

I SSUE 1: THE REMED ATION GOAL IS TOO LOW

Several commentors say that EPA s risk assessnent nethodology is too conservative and that this
results in an overly conservative renedi ati on goal, an overly conservative approach to the
protection of hunman health and the environnent, and that inplenenting cleanup based on a
remedi ati on goal of 180 ppmfor mercury is far too conservative. Sonme commentors recommended



specific renediation goals. Qher comrentors stated reasons that 180 ppmis too | ow

Comment:  Fred Muienschein said the current renediation goal is too conservative and submtted a

list of scientific articles that support increasing the renediation goal. Mienschein agrees it
is necessary to be conservative, but said DOE is extrenely conservative wi thout. indicating how
conservative the proposal actually is. In the public neeting, Mienschein proposed a

remedi ati on goal of 2,600 ppm which would provide a safety factor of 50,000 to 100, 000. John
and Kat hl een Shacter expressed support for Mieuschein's position. (028564, PM)1, PML9, 028453)

Comment: Al fred Brooks recommends that, for risk managenent purposes, the oral absorption
factor be set at the site-specific value of 0.01 (1 percent) and the correspondi ng soi
renedi ati on goal be set no lower than 1,200 ppm except in areas show ng exceptionally high

bi cavailability. Brooks supported his position with a petition containing 13 signatures. He
further stated that, in his professional opinion, the EPA risk assessnent nunbers are w ong.
They provide a conservative factor of approxi mately 500,000 to a mllion, a level of security
much | arger than many risks associated with people's everyday lives. He also wote, "The

bi cavailability factor for mercury in EFPC soils and sedi nents [shoul d] be set at 5 percent, the
average value of the ORNL neasurenents. The dernal absorption factor should be set at zero.

The RGO should be set at 1,200 ppm" (028347, 028591, 028674, PMD2, PMB2, PMB9)

Comment: WIliamJ. WIlcox said he supports a renediation goal of 1,200 ppm nercury because the
180 ppm goal was set using the solubility of nercuric chloride, which is 3,600,000 tines nore
sol uble than the nercuric sulfide believed to be in the EFPC soil. (028744, PMLO)

Comment:  Fred Sweeton said he advocates raising the renediation goal to at |east 1,200 ppm
nmercury because of the very large safety factor used in setting the 180 ppm nercury renedi ation
goal . (028768)

Comment: The Friends of Cak R dge National Laboratory said that the proposed action |evel of
180 ppmnercury for soil in the EFPC watershed is too low by a factor of at least four (i.e.
the remedi ati on goal should be at |east 720 ppn). (028650, PMO)

Comment:  Robert W Peell e recomrended foll owing the DOE proposed plan but setting the
remedi ati on goal at about 600 ppmnercury except in any areas where nore than 10 percent of the
nmercury is in arelatively soluble form He wote, "An appropriate conprom se would be to
choose a bioavailability percentage (like 10 percent) that bounds results for alnost all sanples
and provide exceptions for those areas where neasured bioavailability val ues exceed the bound
Accept 30 percent or the neasured percentage in those cases. | propose basing the renediation
goal on the 10 percent value." (028788, PMY7)

Comment: Ellen D. Smth, Cak R dge Environnental Quality Advisory Board, said that the human
heal th renedi ati on goal of 180 ppmnercury is unnecessarily conservative, However, she does
support renediation in areas where the highest concentration of contam nated material exists.
She states that the contamination in the floodplain and creek sedi ment poses no real risk to
human heal th because the mercury is primarily in the sulfide form which is not only lowin
toxicity and bioavailability, but also quite chemically stable. She further states that the
nmercury contam nation is buried 6-12 in. deep, further reducing potential exposure. Jane
Shelton submtted a letter supporting the Environmental Quality Advisory Board position
(028767, PMD3, 028745)

Comment :  Janes Johnson wote that the 180 ppmrenedi ation goal is too low a trigger for

renmedial action. "M inpression is that the 180 ppm nunber is based on a maxi mum excess risk to
an exposed individual of 10-4. To nake a conparison, one needs an estinmate of the exposed

popul ation. There has been little discussion that | renenber helpful in arriving at such an



estimate." (028675)

Comment:  Hernman Weeren wote that the proposed plan greatly overstated the risk to hunan
heal th. (028563)

Comment: Murray W Rosenthal said that the nercury concentration of 180 ppmthat DOCE proposes
as the basis for soil renoval is lower than it needs to be. He said that changing the estinate
of the limting nercury concentration froman excessively conservative value to one that is
lower, but still quite conservative would seemto be prudent. (028416):

Comment: H Richard and B. Jane H cks said that Alternative 3 is probably overly conservative
and that a large arbitrary factor has been built in to account for unknowns. (028345)

Comment: A D. Ryon supported previous comentors that the 180 ppmnercury is too | ow, based on
the strong evidence that the mercury exists as a very insoluble sulfide. (028820)

Comment:  Ann and Dougl as Macdonal d agreed with other comrentors that risk estimates err on the
very conservative side. (028346)

Comment: Qak Ridge Cty Council nenbers said they are uncertain that the proposed 180 ppm
remedi ation goal is the appropriate cleanup threshold to achieve unrestricted future use. The
council recomends a reevaluation to set the remedi ation goal to the hi ghest possible |eve

wi t hout jeopardi zing human health or preventing unrestricted future I and use. (028789)

Response: Many Qak Ridge citizens said that the renedi ation goal derived for mercury in soil is
overly conservative (i.e., the cleanup concentration proposed by DOE is too low). DOCE attenpted
to derive a scientifically valid and protective target concentration that took into

consi deration the best available information. A value of 180 ng nmercury per kg of soil (ppm
was devel oped for the protection of children (the nost sensitive receptor group) fromdirect
exposure to nmercury via inadvertent soil ingestion and dernal contact (DCE 1994c). The val ue of
180 ppm was based on an understandi ng of the nercury species present and bioavailability in
Lower EFPC soils.

The remedi ati on goal of 180 ppm was devel oped to protect against adverse noncarcinogenic effects
of chronic exposure to nercury. One nenber of the Cak Ridge community was under the inpression
that the renediation goal was "based on a nmaxi nrum excess risk to an exposed individual of 1 X
10-4" and that a population estinmate was required to nmake a conpari son between renedi ation
goals. This is not the case. Mercury is not a carcinogen and, according to EPA nethods, the
results of risk assessment for noncarci nogens are not expressed in terms of increnental or
excess risk to an exposed popul ati on

A nunber of factors affect the magnitude of the estinmate of the renediation goal. Two factors
of particular inportance are the bioavailability and toxicity of the formof mercury to which
receptors are exposed. A considerable anount of work was conducted by DCE and Cak Ri dge

Nati onal Laboratory (ORNL) to determine the nature of nercury contamination in Lower EFPC soil
The wei ght of evidence indicated that insoluble inorganic forns of mercury, such as nercuric
sul fide, predomnate in Lower EFPC. The toxicity and bioavailability of these forns of nercury
are considerably less than that for nercuric chloride, the formof nmercury that was used as the
basis for derivation of the EPA reference dose (RfFD) used in the risk assessnent.

DCE and ORNL derived an alternate RFD for mercuric sulfide and submtted the results of this
assessnent to the EPA Environnental Criteria Assessnent Ofice (G ncinnati, Ciio). The EPA
Environnental Criteria Assessnent Office reviewed the analysis and deci ded that data were

insufficient to support the acceptance of an alternate RFD for nercuric sulfide. Gven that



receptors are potentially exposed predom nantly to insoluble inorganic forns of nercury in Lower
EFPC, not mercuric chloride, the RfID used in the risk and in the derivation of the renediation
goal was very conservative. This RfD incorporated a |arge "safety factor" (i.e., uncertainty
factor) that affords a very high degree of protection and conservati smfor receptors exposed to
insoluble fornms of mercury. However, EPA directives did not permt nodification of the RfD for
nercuric chloride in the risk assessnent, thus this extra degree of conservatismrenains in the
derivation of the renediation goal

The bioavailability of nercury directly influences the nagnitude of the dose estimates. The
|l ower the bioavailability, the |l ower the dose experienced by receptors and the higher the

remedi ation goal. Data on bioavailability were enpirically derived fromleaching/availability
studi es conducted by ORNL. The data fromthese studies were aggregated and statistically
eval uated to determne an appropriate neasure for use in deriving the renediation goal. Mnte

Carlo simulation was al so used to explore the uncertainty surrounding the estinate of
bi cavailability of mercury species (DOE 1994c).

Many menbers of the Cak R dge conmmunity expressed the opinion that the 30 percent estinmate of

bi cavailability used in the derivation of the remedi ati on goal was excessively conservative
(i.e., too high). A nunber of individuals recommended use of a value of 0.01 (1 percent).

Anot her nenber of the community recommended a conpronise value of 10 percent, except in those
regi ons of the creek where "measured" bioavailability val ues exceed 10 percent: Based on use of
these alternate bioavailability factors, nenbers of the comunity recommended renedi ati on goal s
above 180 ppm ranging to 2,600 ppm nercury.

The 30 percent bhioavallability factor used by DCE corresponds approxinmately to the 95th
percentlie of the distribution (i.e., probability distribution) of possible bioavailability
values for nercury in Lower EFPC. The value of 30 percent is a conservative value in keeping
with recommendati ons nade for remediation at mercury mning sites under the purview of EPA
Region I X and the state of California.

In this ROD, a risk nmanagenent decision has been nmade to use a bioavailability factor of 10
percent for mercury in Lower EFPC soils. It is inportant to recogni ze that the bioavailability
of mercury in Lower EFPC is variable and has been quantified by a statistical distribution. Any
bi cavailability val ue sel ected represents a conprom se; one which reflects an understandi ng of
uncertainty (confidence |evel) surrounding the estimate. The 10 percent val ue corresponds to
the 85th percentile of the probability distribution that was based on site-specific
nmeasurenents. It results in a calculated renediation | evel of approximately 400 ppm (actua
value is 438 ppm). The 10 percent value is a reasonabl e conprom se that still affords

consi derabl e protection to hunan health. It is a nmore conservative val ue than requested by sonme
CGak Ridge, Tennessee citizens. It is, however, scientifically defensible and sufficiently
protective of the nost sensitive receptor group (i.e., children) for direct contact with soils

As recommended by M. Peelle, any areas shown to have hi gher bioavailability nay be considered
for a | ower renediation goal

| SSUE 2: REMEDI ATION GOAL IS TOO HI GH

Sorre peopl e said they are worried that some people in GCak R dge have been affected or could be
affected by contamnation in Lower EFPC. They said they do not necessarily agree with others
who think the renediation goal is too conservative

Comment: Sandra Reid wote, "This analysis is not protective of hunman health." (028786)

Comment :  Ral ph Hutchi son, Gak Ri dge Environnental Peace Alliance (OREPA), said that selection



of the renmedi ati on goal has been based on public acceptance criteria rather than on the
prof essi onal nedical opinion about nercury's health inpacts. (028835)

Response: The objective of the human health risk assessnent was to evaluate the potential for
adverse health effects associated with exposure to chemcals released fromthe DCE Y-12 Pl ant.
DCE conduct ed a conprehensi ve eval uati on based upon an understanding of the nature and extent of
contami nation and the inherent toxicity of the chemcals of concern. The assessnent closely
foll owed EPA guidelines for risk assessnent and was conducted with their concurrence and
consensus.

EPA directives for the baseline risk assessment require a quantitative (nunerical)
characterization of the potential for adverse health effects. This baseline assessnent is not
an eval uati on based on public acceptance or nedical opinion alone. The baseline risk assessnent
conducted by DCE took into consideration data from past epidem ol ogi cal studies. This
information was revi ewed and considered as part of the risk assessnent. No new epi dem ol ogi ca
assessnents were conducted. The Agency for Toxic Substances and D sease Registry (ATSDR) is
directed by CERCLA and SARA to performspecific public health activities associated with actua
or potential exposure to hazardous substances released into the environnent. At the request of
private citizens, ATSDR conducted a health consultation on the nercury renedi ati on goal derived
by DCE for soil in the EFPC floodplain and determ ned the renediation goal to be protective of
public health

As noted above (Issue 1) and discussed in the renedial investigation, the toxicity neasure (R D
for mercury used in the risk assessment was very conservative. Use of this RfFD assunes that
receptors are exposed to nercuric chloride. The RfD for mercuric chloride is a very
conservative value in and of itself. Gven that the | ess soluble and | ess bioavail abl e nercury
species predonminate in Lower EFPC, this RID for nmercury affords an even hi gher degree of
conservatismand protection to human health. Simlarly, the exposure assunptions were
conservative and designed to ensure protection of children, the nost sensitive receptor

I SSUE 3: OPPCSI TI ON TO CLEANUP
Several people said they opposed the proposed cleanup action in general

Comment:  Ardis Leichsenring said she opposes any cl eanup action specific to the Geenvi ew
Subdi vi si on because her backyard will never be anything el se except an aesthetically pleasing
backyard. (028258)

Comment :  Hel en Waraksa said she favors no action anywhere al ong the creek. (028308)

Comrent :  Janmes Westcott said that "at a tine when government is stressing econony and
el imnating unnecessary spending and waste, the DCE will indeed | ook very good if the creek
project is placed on the back burner and nothing nore is said about it." (028318)

Comment: M chael G Finn said he opposes the proposed cleanup. However, he said he believes
that if something nust be done, renoving only 10 percent of the 54,000 yd3 is preferable to
noving all of it. (028421)

Comment: Charles R and Alma P. Schmitt said they favor no action except in areas where
nmercury contam nation exceeds 1,200 ppm (028448)

Comment: Geoffrey A eason said that EFPC is not a probl emand recomrends that "no renedi a
acti on whatsoever be taken in connection with the nercury contanination of the East Fork Popl ar
Creek." (028673)



Comment:  Daniel Axelrod said he prefers that action be del ayed 10 years while nercury di scharge
fromY-12 continues to decrease. (028748)

Comment: J. Francis does not favor the proposed renedial action and favors |eaving the |and
undi sturbed. (028759)

Comment:  Elizabeth K Busteed said she favors no action because of little risk of |eaving the
nmercury in place. She lives on the creek and has "no fear of the contam nation.” She wrote,
"to spend mllions of dollars for unnecessary renedi ati on cannot be justified, especially when
studies showit is not a great risk." (028834)

Comment:  Ann and Dougl as Macdonal d sai d they oppose the renediation of the creek and think that
too nuch noney has been spent already on an unnecessary project. (028346)

Response: The CERCLA legislative process requires that a baseline risk assessnent be perforned
during the renedial investigation. This baseline risk assessnent determnes the risk to human
health and the environnment if no cleanup action is taken. The DCE conpl eted a baseline risk
assessnent for Lower EFPC. The results indicate that an unacceptable risk to human health and
the environnent would remain if no cleanup action were conducted. Based on this assessnent,
CERCLA nandat es that DCE conduct a cleanup action to reduce the nercury contam nation to
acceptabl e risk-based levels. |In addition, ATSDR concluded in a health consultation that in
sone | ocations along EFPC nmercury levels in soil pose a threat to public health, especially to
children who play along the creek's floodplain

DCE reeval uated the original renmediation goal of 180 ppmof nercury and recommended to EPA and
TDEC that the remedi ati on goal be raised to 400 ppmnercury. Upon approval, the vol une of
excavated soil was reduced from 54,000 yd3 to approxi mately 10,000 yd3. The nunber of discrete
areas along the Lower EFPC floodplain requiring cleanup will be reduced fromsix areas to
two-the areas commonly referred to as the Bruner's Center site and the NOAA site. This
elimnates the Geenview Subdi vision and three other areas. The increase in the renediation
goal al so decreases the cost of the cleanup action by about $30 million. Delaying the required
cleanup for any period of time would result in increased project costs and would further deny
affected property owners the unrestricted use of their |and.

I SSUE 4: FURTHER STUDI ES OR MONI TORI NG NEEDED

Several people said further studies and/or nonitoring are needed to better characterize the
site, better understand the effects of nmercury on hunmans, and confirmthe protectiveness of the
remedi ati on action

Comment: Linda Ewald said that "we need to know really what is here and how nmuch and where
before naking a firmdecision." (028746)

Comment: Al fred Brooks wote that the EFPC feedi ng studies should be repeated in a preferred
species (e.g., pigs as suggested by ATSDR), nonitoring of EFPC should be continued to assess any
changes in trends significant to hunan heal th, and the noverment of nercury in environnmental food
chains be studied further. Brooks nade simlar recomendati ons at the public neeting. (028347
PMD2, PMB4)

Comment:  WIIliam WIcox suggested in his letter that some of the taxpayer's noney be spent to
obtain a direct neasurenent of the toxicity [reference dose] of nercuric sulfide with rats or
other animals. He urged use of pure nercuric sulfide and not an EFPC soils m xture. Such a
study "could put future renmedi ation projects on a sounder footing and hel p assure that scarce
environnental dollars are spent where they are nost needed ...." He made simlar comments at



the public neeting. (028744, PMLO, PML6)

Comment :  Janes Phel ps said he is concerned that "the Scarboro community is worthy of carefu
study to determine if it has any affected population due to releases fromnercury and ot her
pollutants.” He also commented on possi bl e danage i nvolving nmercury. and radionuclides. He
also urged that a recent fish kills in EFPC be explored. (028742)

Comment: Sandra Reid said that "...we do not know the extent of the danage on hunman heal th
because no one has done the clinical exaninations of these individuals who |live around these
sites to find out what has happened." She said that it is DOE's responsibility to prove that
the contam nants in Lower EFPC have not been detrinental to the health of the comunity, and not
the community's responsibility to prove that it is dangerous. (028786)

Comment :  Ral ph Hutchi son, Cak Ri dge Peace Alliance, said that "whatever course of action DOE
chooses at the present, it nmust make a commtnent to revisit the decision at points in the
future, perhaps every five years, or perhaps on an expanding scale- 5, 10, 20, 30, or 50 years
inthe future."” (028835)

Hut chi son said he is also concerned that DOE devel op additional information on the forns of
nmercury and other contam nants and the effects on human and ecol ogi cal health of nercury; DOCE
shoul d invest in research and devel opnent of technol ogi es designed to address contami nation in
the environnent. He al so echoed Sandra Reid' s concern that DCE should conduct a clinica

eval uation of populations likely to have been inpacted by nercury contam nation

Response: The Lower EFPC QU is one of the nost intensively studied nercury sites in the U'S

In addition to a two-phase sanpling effort involving approxi mately 4,000 sanpl es, DCE conduct ed
several special studies on nercury speciation, wetlands, bioavailability, sedinent bioassay,
etc. Even though the argunent can be nade that we don't know everything, there is sufficient
information to nake an i nformed decision under the CERCLA deci sion process.

The remedi al investigation/feasibility study process, by necessity, is based on estinations and
assunptions. The infornation gathered and processed in the renedial investigation and risk
assessnent has been deened sufficient by the regulatory agencies to determine the risk to human
heal th and the environnment from contam nation present in the Lower EFPC and its 100-year

f I oodpl ai n.

Regardi ng additi onal |aboratory animal studies and derivation of an alternate reference close
for mercuric sulfide, DOE does not believe the tine delay in conducting such a study is
justified. Existing laboratory studies were used by DOE to argue for an alternate RFD with EPA
earlier in the process. EPA recommended that bioavailability factors be exam ned. This was
done, resulting in a substantial increase in the renediation goal. Further, evaluation of pure
nmercuric sulfide would not be particularly useful for Lower EFPC because the nercury occurs in
several forns, albeit primarily nercuric sulfide and el enental nercury

Sorme comments suggested that clinical studies be done to deternine what nay have happened to
peopl e, including those residing in the Scarboro comunity. Studies of the potential health

ri sk fromhuman exposure to nmercury contam nation from past DCE operati ons have been conducted
by the Centers for Disease Control, the Tennessee Department of Health and Environnent (Row ey
1985), and the University of Mchigan (University of Mchigan 1987). These studi es have

concl uded that residents exposed to contam nated soil are not likely to be at an increased risk
of having significantly high nercury |evels and that nercury contam nation had not resulted in
any clinical problens. DCE used these studies in the CERCLA process. The studies are avail able
at the Infornation Resource Center.



Additional health studies are currently underway to address these concerns. The Tennessee
Departnent of Health is conducting Cak Ridge health studies to find out if adverse health
effects may have occurred in people as a result of past DCE operations. The Tennessee
Departnment of Health is currently conducting a dose reconstructi on study on past nercury

rel eases fromthe Y-12 Plant. The commi ssioner of the Tennessee Departnent of Health has

appoi nted the CGak Ridge Health Agreenent Steering Panel (ORHASP), a group of experts and area
citizens, to guide and oversee the studies. DCE is providing requested infornmation and data to
support the state of Tennessee with the Cak Ridge heal th studies.

In addition, at the request of private citizens, ATSDR has conducted health consultations to
eval uate public health issues related to the current contam nation in EFPC and the renedi ation
goal derived by DOE. ATSDR will al so be holding a science panel neeting to devel op technical
papers on current methods for determning the bioavailability of mercury conpounds in soi

matri ces and on the devel opnent of a standardized site-specific soil bioassay protocol for
determ ning the bioavailability of nercury in soil. Finally, DCE and EPA have, on severa
occasi ons, explained at public neetings that the risk assessment process used under CERCLA
focuses on determning a renediation goal (cleanup |evel) which will be protective once
inplenented; it does not focus on the probabilities of past harm In the risk assessnent
process, multiple contam nants are considered and the effects of these nultiple contam nants are
assuned to be additive

I SSUE 5: TRAFFI C AND CONSTRUCTI ON RI SKS AND CONCERNS

Many who attended the public neeting or who subnitted witten coments said they were concerned
about increased truck traffic, related transportation risk, and risk to constructi on workers or
the community during renediation. People wanted to know how the risk associated with the
increased truck traffic conpares to the risk associated with |eaving the contam nated soil in
pl ace. They al so asked what safety nmeasures woul d be used during renediation to prevent
accidents and spills.

Comment: M chael Finn wote that the thousands of heavily | oaded trucks on the highway may
contribute nore risk than leaving the soil in place. (028421)

Comment:  Fred Maienschein wote that the wildlife in EFPC is in nore danger from bull dozers
during remedi ati on and subsequent devel opment after cleanup is conpleted (than fromthe
contami nation). (028564)

Comment: Patty Dyer said she agreed with concerns that the traffic hazard is the greatest risk
of this project. (PM5)

Comment :  Hernman Weeren asked what net hodol ogy was used to weigh a traffic death agai nst
cleaning the creek to protect wens or wornms. He asked how the decision was nade to protect
wens and worns instead of the public. Weren said that his primary concern was with the
traffic board i nposed by all of the enornous dunp trucks barreling down the hi ghway and what
happens to himif he happens to be in the way. (028563, PW4)

Comment :  Janes Johnson asked for a satisfactory conparison of the risks of bulldozing and
trucking the soil versus the health risks of leaving it alone. He said that the 180 ppm nunber
is based on a nmaxi mum excess risk to an exposed individual of 1 x 10-4. (028675)

A commentor at the public nmeeting asked if the risk to the safety and health of the construction
workers fromtypical construction site activities has been cal cul ated. Another conmentor asked
if the risk to the public fromtraffic disruption had been cal cul ated. (PM35, PM36, PM37)



Comment: Sidney P. duMont 111 wanted to know what safety neasures are proposed to protect the
citizens and drivers of CGak Ridge fromthe increased dunp truck traffic. He also wanted to know
if the dunmp trucks woul d be covered and escorted in snall caravans. (028439)

Comment: Charles R and Alma P. Schmitt said that excavation and trucking the soil would
represent a transportation hazard in itself. (028448)

Comment:  Fred Harnon said that DCE should "draw parallels fromthe tine that the soil was noved
fromthe Gvic Center up on the hill." (PML8)

Comment:  Elizabeth Peel | e suggested using "lowtech" solutions instead of using bulldozers and
dump trucks. (PM1)

Comment: Sara Childs asked about the possibility of installing a signal light at the exit and
entrance of the excavation areas. (PM2)

Commrent: H Richard and B. Jane H cks asked that the total negative effects be bal anced agai nst
the estimated real mercury hazard, which is not terribly serious because they and a | ot of other
peopl e have handl ed pure nercury and had no ill effects. (028345)

Response: A quantitative conparison of risks estimated to be incurred during renediation (i.e.
due to activities such as construction and additional traffic) and risks due to |leaving the
nmercury-contam nated soil in the floodplain is not possible.

The chances of injuries and fatalities during renediation were cal cul ated based on U S
Departnment of Transportation statistics. Sections 5.3.1 through 5.3.7 (Short-Term
Effectiveness)in the feasibility study (DOE 1994b) contain brief discussions of comunity
protection and renedi ati on worker protection (see "physical hazards" portion). |In these
sections, for each of the seven alternatives (as presented in the proposed plan), the risk of
transportati on accidents to these two groups is estinmated. These estinates are listed in Table
2.1 in the Decision Sutmmary of this ROD. For Alternative 3, the feasibiliiy study estinmates
that < 1 (0.0018) worker injuries will occur and that < 1 (0.0018) worker will die as a result
of transportation activities. It also estimates that < 1 (0.0515) people in the comunity will
be injured and that < 1 (0.0034 people) will die as a result of transportation activities. The
feasibility study further estinates that five injuries will be incurred by workers due to
construction activities and < 1 (0.038) worker will die as a result of construction activities

In contrast, the chances of adverse health effects caused by | eaving the nercury-contam nat ed
soil in place (i.e., by not renediating), a noncarcinogen, cannot be calculated. The 1 x 10-4
maxi mum excess ri sk nentioned by one conmentor applies only to carcinogenic (cancer) risk

Bel ow a specific dose, noncarcinogens do not induce any adverse health effects in exposed

popul ations. That specific dose is defined as the reference dose. Ri sk due to exposure to
noncar ci nogens is quantified through the hazard index. The harzard index is sinply the ratio of
the chronic daily intake of a chemcal to that chemical's reference dose. A hazard index
greater than 1 would indicate that the chronic daily intake is greater than the reference dose
but it in no way quantifies the probability of inducing an adverse health effect (LaG ega et al
1994) .

The risks incurred during renediation can be qualitatively conpared to the risks of |eaving the
nmercury-contam nated soil in the floodplain. This conparison is illustrated in Chapter 6 of the
feasibility study (DOE 1994b) and in the proposed plan (DCE 1995b). The di scussion on

"short-termeffectiveness" corresponds to the risks incurred during renediation. The discussion
on "long-termeffecti veness and pernanence" corresponds to the benefits achi eved by remedi ating
the nercury-contam nated soil as conpared to the baseline risk assessnent found in the renedia



investigation (EPA 1994a) and summarized in the feasibility study (EPA 1994b). DCE s preference
for Alternative 3 is based on a bal ance between short-termeffecti veness and | ong-term
effectiveness. DCE believes that Aliternative 3 provides the best bal ance between risks incurred
during remedi ation and risks incurred by |eaving the nercury-contam nated soil in the
floodplain. DCE al so believes that human health and the environnment woul d be protected
adequately during inplenentation of the renedial alternative

DCE appreciates the public's recomrendations for reducing transportation and construction
hazards. Safety neasures, generically referred to as "best managenent practices" in the

Deci sion Summary, will be used during inplenentation of any renedial action. Exact neasures
will be specified during the renedi al design phase. They may include such actions as using
alternative construction equi prent (i.e., using "lowtech" solutions), constructing new roads
installing tenporary signal lights in high-traffic areas, covering the dunp trucks, and
escorting the trucks in snmall caravans. DCE will also review the procedures foll owed when
nmoving soil fromthe Cvic Center to determ ne what | essons learned fromthat activity apply to
excavation and transportation of the soil in the Lower EFPC fl oodpl ai n

| SSUE 6: REMEDI ATION | S TOO EXPENSI VE

Many people at the neeting criticized costs associated with i nplenentation of Alternative 3 or
the cost of the entire project of renmediating the nercury contamnation in the soils near Lower
EFPC. Qhers said that renediation levels for Alternative 3 are too |ow and that noney coul d be
saved by raising them Two comentors suggested that the noney saved fromraising renediation
level s could be well used on other renediation sites. Qher coomentors said that the benefits
of inplenmenting Alternative 3 should be wei ghed agai nst these del eterious effects. Several said
renmedi ation is a waste of noney

In general, these commentors said that the cost of inplenenting Alternative 3 outweighs the
benefits. Specific coments are |isted here.

Comment :  James Ed Westcott wote that no renediati on should take place at all al ong EFPC.
(028318)

Comment: Murray W Rosenthal and Fred Sweeton said that spending too rmuch on one renediation
project could effectively reduce the anmobunt of noney avail able for other such projects, thereby
increasing the overall risk to the public and the environment. (028416, 028768)

Comment: Charles and Alna Schmtt wote that they consider Alternative 3 a waste of nobney and
based their opinion on nercuric sulfide not being a health hazard. (028448)

Comment:  WIIiam Ful kerson, Friends of ORNL, said that, because the renediation goal should be
four times higher than it is, inplenmentation of Alternative 3 will waste an enornous anount
public funds. (028650)

Comment: Geoffrey A eason wote that the nmercury contamnation of EFPC is not a hazard and that
to spend additional funds on it cannot be justified. (028673)

Commrent: WIlliamJ. Wlcox, Jr. wote, "Can't you adequately protect us and our environnment by
spending | ess noney [by renediating to a higher level]?" (028744)

Comment:  Elizabeth Busteed wote that to spend mllions of dollars for unnecessary renedi ation
cannot be justified. She added that too much noney has al ready been spent. (028834)

Comment:  Fred Mui enschein said he estinmates the cost associated with "unnecessary



conservatism is $50 mllion. (PMOL).

Comment: Ellen Smth said that DCE coul d purchase the affected land at fair narket value and it
woul d be nmuch cheaper than Alternative 3. (PM3)

Comment: Fritz McDuffie asked, "Way will it cost $3,000/yd3 to nove all the dirt?" (PM9)

Comment: One of the cards anonynously submtted at the public neeting objected to the massive
expenditure of noney on risk assessnent with a confidence | evel of essentially zero. (PM33)

Response: DCE realizes that the renediation of the Lower EFPC fl oodplain is very expensive.
However, the health, safety, quality control, and regulatory requirenents for dealing with
cont am nated substances (i.e., mercury-contam nated soil) nake inplenentation of a renedial
acti on expensive conpared to, for exanple, excavating a residential basenent.

Several commentors said Alternmve 3 was too expensive due to unnecessary conservatismin the
remedi ation goal. As discussed in the Decision Sutmmary and in the response to comments under
the "Renedi ation goal is too | ow' issue, the renediation goal has been increased, thereby
substantially decreasing the cost of inplenenting Alternative 3

QG her commentors said that renedi ation of the Lower EFPC floodplain is not worth the high cost.
As discussed in the response to comments under the "QCpposition to cleanup” issue, renediation is
required to protect human health and the environnent.

The conparison of alternatives in the feasibility study (DCE 1994b) and in the proposed plan
(DCE 1995b) docunents the bal ance between the benefits and costs of renediation for each of the
alternatives considered (including Alternative 7, which included DOE acquisition of real estate
rights). The site was prioritized and funds were nade available for its cleanup when the EPA
and the state of Tennessee reviewed the FFA (DCE 1992) for the ORR  Any noney saved coul d be
used for other DCE renedial action projects.

I SSUE 7: CONCERN ABOQUT OTHER CONTAM NANTS, CUMULATI VE EFFECTS, AND CONTAM NATI ON I N OTHER AREAS

Several people asked if other contami nants, cunulative effects of contami nants, and
contam nation in other areas were considered.

Comment:  Sandra Reid said she was concerned that only nercury was being consi dered and that
"mul tiple other contam nants, including uranium volatile organic conpounds, arsenic, and

chl ordane, and their conbi ned hazardous effects on the environnent and human heal th" be
considered. She also said that "pregnant wonen and their fetuses are the nost vul nerable,
particularly to atnmospheric mercury, radiation, heavy netals, and volatile organic conpounds."
She asked, "Wiy was only nercuric sulfide/chloride considered?" and said that fruit and

veget abl e pat hways of exposure were not considered. She indicated that a study had shown tree
rings that contained 3,000 ppm nmercury and urani um uptake was significant. She asked that the
significant anounts of naterial generated by the Y-12 Plant be considered. (028786)

Comment :  Ral ph Hutchi son, OREPA, said, "The feasibility study does not adequately address
contami nants other than nercury. During Y-12's years of peak production, significant anounts of
ot her contam nants, including uranium PCBs, other netals, and organi ¢ conpounds are known to
have been released into the air and water. Any attenpt to address environnental restoration
nmust exam ne the presence and renediation requirenents of each individual contam nant and al
contam nation taken as a whole." He said that the feasibility study nust consider other

contam nants and nust consider cunul ative inpacts of the variety of contami nants. Hutchison is
concerned with synergistic effects of multiple contam nants found in EFPC. (028835)



Comment: Hernman Weeren recalled that the data fromthe H nes Oreek area, intended as the
control area, indicated that it was the nost toxic of the areas sanpled. He asked about the
inplications of this and if it needed to be, renedi ated al so. (PM6)

Comment:  John WIlians said he was concerned about a fire vaporizing the nercury in the soi
and thus exposing the public to air borne nercury. He also asked about the relationship of
nmercury and uraniumin the soil. (PMO0)

Comment:  An anonynobus comment at the public neeting indicated concern with arsenic and
radi oactive contamnation and their bioavailability in plants (PW5). Another anonynous
comrentor asked if multiple contam nants, synergism and curul ative exposure had been
consi dered. (PM9)

Response: Several chem cals were evaluated and cunul ative inpacts were determned for the Lower
EFPC site. The baseline human health risk assessnent used a tired or phased approach. This
three-tired approach is explained in sone detail in the ROD. In tier one, a screening-leve
assessnent was performed on 182 chenmicals, including netals, organics, and radi onuclides. The
assessnent took into consideration the various historical effluents fromthe Y-12 Plant and was
intended to be conprehensive for the Lower EFPC site. This concentration-toxicity screening
approach reduced the nunber of contam nants requiring evaluation as "contam nants of potentia
concern. "

During the initial screening of Lower EFPC soil contam nants, eight inorganic conpounds,
pesticides and PCBs, sone pol ycyclic aromatic hydrocarbons (PAHs), and uraniumwere found to be
elevated in soils. The toxicity of the contam nants of potential concern were considered to be
addi tive because of the lack of data on the toxicity of multiple contami nants

Addi tional evaluation ruled out all of these contam nants except mercury. The pesticides, PCBs,
and PAHs observed in the Lower EFPC nedia did not substantially contribute to the estinated
risks to human health. Risks associated with exposure to radi oactive uraniumfell within the
EPA target range in all cases. Contaminants driving the elevated risk estinmates in the baseline
human health ri sk assessment include the inorganic conmpounds Hg, As, Be, and Mh. Because
nmercury was by far the major contributor to risk of these contaminants, it was retained as the
chem cal of concern for hunman health. A simlar screening process was used for biota, also
resulting in mercury as the primary contam nant of concern in soils.

In surface water and sedinment, multiple contam nants were al so analyzed. It was recogni zed that
contaminants in surface water that are currently coming fromthe Y-12 Pl ant are best addressed
at the plant and not as part of the Lower EFPC renediation. Mercury and PCBs were the ngjor

el evated contam nants in sedinment. Mrcury concentrations in sedinment are not high enough to
cause direct toxicity in sedinent, and aquatic biota do not contain nercury |evels high enough
to be associated with toxicity, so the only potential for harmto the environnment is through the
aquatic food chain. The contribution of mercury fromsedi nent to surface water exposure was
nodel ed (because rel eases from sedi nent could not be neasured directly) and appears to be at

| east two orders of nmgnitude bel ow the observed concentrations. Therefore, sedinment nmercury
appears not to be a ngjor contributor to mercury body burdens in aquatic biota. Mst of the PCB
is found in sedinents north of the Gak R dge Turnpi ke and downstream of the Tennessee Vall ey
Authority substation at the intersection of Illinois Avenue and the Turnpi ke, suggesting that
the transforners at the substation, not the Y-12 Plant, were the nost |ikely source. ngoing
efforts at the Y-12 Plant are inproving conditions in the upper reaches of the creek

Synergi smwas considered in the ecological risk evaluations. The principal toxic form of
nmercury is nethyl mercury, whose node of action is different fromnmetal salts, so other netals
could not interact with it. Several conbinations of netals have been shown to interfere with



rather than potentlate each others' actions, so it was nore conservative to consider the
i norgani c conpounds individually. None of the other potential contam nants of concern were
known to act synergistically.

Areas such as Hinds Oreek, near Norris, and MI| Branch, well upstreamof its confluence with
Lower EFPC, were investigated as reference areas. Findings indicate that any type of
environnental investigation is unnecessary.

In the ROD, DOE, EPA, and TDEC have committed to nonitoring this QU

ATSDR concluded in the EFPC health consultation (April 1993) that only nmercury in soil and PCBs
and nercury in fish are at levels of public health concern. In addition, ATSDR stated
concentrations of contaminants in the shall ow groundwater are a public health concern, but the
groundwater is not used for drinking water or other donestic purposes and does not pose a threat
to peopl e who receive drinking water fromthe nunicipal water supply. ATSDR concl uded that

ot her contam nants, including radionuclides found in the soil, sedinent, surface water, and
fish, were not at levels of public health concern

I SSUE 8: ALTERNATI VE 3 AND/ OR | MVEDI ATE ACTI ON ALTERNATI VES ARE THE MOST ACCEPTABLE

Several people said that renedial action should begin and be conpl eted as soon as possi ble, at
| east for the areas of highest contam nation

Comment: Janes Harless said, "There is no better time to renmove this naterial fromEFPC' since
"not nuch tinme need pass for parts or all of these expensive studies to be out of date." He
said he does not want a few critics to be able to block sone significant real toxic nateria
renoval s that are ained at making this as safe a comunity as current know edge and experience
seens to support. He wote, "W owe it to future Cak Ridge residents, current and downstream
residents, and to taxpayers in general, to take a cl eanup action based on 180 ppm nercury, or on
a nunber reasonably close to this level. W did not spend all this time and noney to get al
dressed up so we could be told we have no place to go." (028621)

Comment :  Landowners Wayne d ark and Melvin Sturmsaid they are concerned about the finaucial
| osses they are suffering so long as they are not able to develop their properties. (028732
028766)

Comment:  Any Fitzgerald, ORR Local Oversight Commttee, said she is concerned that funding nmay
not be available to conplete the project if additional studies are conducted to raise the
remedi ation goal and renediation is not initiated according to the current schedule. (028769)

Comment: The Qak Ridge Gty Council "urges the DOE to commence and conpl ete renedi ation
activities at the earliest possible opportunity.” (028789)

Comment: Robert Peelle said, "W should follow roughly the plan DOE has prescribed, the
so-called Alternative 3, renoving and replacing the contam nated soil." He said,

"Adm nistrative controls like fences won't last, soil treatnent seens very problenmatic, capping
seens very tenporary in the course of generations because the creek will nost |ikely...neander
in the floodplain." (PM7)

Response: Alternative 3, the alternative put forth in the proposed plan (DCE 1995b) and
presented at the public neeting, is the selected renedy. The renedi ati on goal has been
increased to 400 ppm nercury, thereby changi ng the magnitude of some of the conponents of the
alternative, but not otherw se changing the alternative. Sone studies are ongoing or planned
but renediation will not be delayed as a result of those studies. Renediation nust be initiated



within 15 nonths of the approval of the ROD.
I SSUE 9: REMEDI ATI ON SHOULD FOCUS ON THE AREAS OF HI GHEST CONTAM NATI ON

Several commentors said that the areas of highest contam nation ("hot spots") should be renoved
Sone said that only these areas need to be excavat ed.

Comment: Ellen Smth said that the layers of "black goop" seemto have the highest
concentrations of mercury and that it would nake sense to clean up the identifiable concentrated

deposits. (PMD3). She also wote, "It should be possible to selectively renove the visually
identifiable concentrated | ayers of contam nation using excavation equi pnent (scrapers?) that
woul d enabl e stripping of discrete soil layers, in order to separate relatively clean soi
layers fromthose with significant contam nation." (028767)

Comment: Ricky WIIlianms suggested spot cleanup so that a smaller total volunme of soil is

ultinmately excavated. (PML7)

Comment:  Elizabeth Peel |l e suggested a "tailored, |owtech way" of renoving the "nost
contam nated stuff" and keepi ng open the option of nore detailed cleanup later. (PM1, PMi1)

Comment :  Ral ph Hutchi son, OREPA, recommended that DCE i mmedi ately renediate "those few smal
areas which present significant nercury contamnation ( > 300 ppn)" and store the soil until it
can be treated or disposed of. (028835)

Comment :  Mayor Edmund Nephew recommended targeting excavation efforts on the selective renova
of the visually identifiable soil layers that have been correlated with significantly el evated
contam nant concentrati ons. (028789)

Response: Soil at only two sites, the NOAA site and the Bruner's site, contain |evels of
nercury above the renediation goal of 400 ppm Excavation will occur only at those two sites

There is a dark-col ored band of soil which often contains high concentrations of nercury.
However, there are soils with nercury concentrations above 400 ppmthat are not distinguishable
by col or.

Because of the heterogenous distribution of mercury in soil, both horizontally and vertically,
excavation of selected, narrow bands may not renove all of the nercury above the sel ected
cleanup level. Even if it were possible to always isolate nmercury contamination to a discrete
layer in the soil, there are real world problens of recognition and actual physical renoval

It-would be very difficult with any type of equipnment to get the separation desired at a
reasonabl e cost and in a reasonabl e tine.

Usi ng hand shovels would require a longer tinme to renove the areas of high nercury contam nation
than using standard constructi on equi pent because roots and trees nust be renoved and a | ayer
of clean soil often covers the contanmi nated soil to be excavated

The nercury contours in the maps in the renedial investigation (DOE 1994a) and the, feasibility
study (DCE 1994b) are estimates of the suspected | ocation of nercury above a certain level. The
contours are based on finding nercury above a given concentration (during the Phase Ib sanpling
of the remedial investigation) and interpolating that concentration based prinmarily on

t opography. Thus, during the actual renediation, confirmatory sanpling will be conducted to
establish the exact location of the higher nercury concentrations and to confirmthat all soi
contam nated with mercury above 400 ppm has been renoved



I SSUE 10: ERCSI ON AND RECONTAM NATI ON

Comment :  Sidney duMont asked if the differences between soil erosion inpacts of replacenent of
contam nated soil with borrow soil versus treatment of contam nated soil and backfill with that
original soil had been considered. He also asked about the inpacts of erosion of soils fromthe
borrow area and fromthe landfill. (028439)

Comment:  Linda BEwal d said that excavation and trucking of the soil may "nake the situation
worse by stirring up and spreadi ng the contam nation and danagi ng the environnent." (028746)

Comment: Ardis Leichsenring said she was concerned that trees would be cut, "leaving the |and
nude." (PM8)

Comment: A card anonynously submtted at the public neeting asked, "Wat is the point of
renmovi ng sone of the contami nation when the Y-12 Plant could still recontam nate the creek?"
(PMa4)

Response: After renedi ati on, each excavated site woul d be restored by grading the | and surface
toits original contour, stabilizing the site to prevent erosion, and revegetating the site to
ensure long-termstabiliiy of the soil surface [see page 5-63 of the feasibility study (DCE
1994b)]. A specific conparison between backfilling with borrow soil versus treatnment of the
contam nated soil and backfill with that original soil was not considered. However, erosion
effects of backfill material and treated soil were considered in the feasibility study (DCE
1994b) .

Recontam nation of the soils is not expected. The contam nation of the floodplain soils
occurred during the 1950s and 1960s. The processes in use at that tine have been di scom nued
and the current residual releases of mercury fromthe Y-12 Plant are mninal and decreasing. As
part of the renedial design, an Erosion Control Plan will be witten. Follow ng good nanagenent
practices during cleanup of upstream areas woul d prevent any appreci abl e contam nation from

m grating downstream

Cont ami nati on of sedinments by sl oughing of stream bank soil containing high |evels of mercury
was al so examned in the feasibility study (DCE 1994b). The predi cted downstream concentrations
in the sedinent are less than 100 ppm This nodel result is consistent with observed sedi nent
concentrations, which have al ways been bel ow 100 ppm

I SSUE 11: LANDFILL AND ASSOCI ATED OPERATI NG COSTS

A few comments had specific concerns related to the proposed landfill at the Y-12 Plant, into
whi ch excavated contam nated soil would be deposited under Alternative 3.

Comment:  Sidney duMont, in a witten comrent, asked about the erosion of soils fromthe
proposed landfill. He also asked if there was any chance DCE would |l ater be forced to treat the
contam nated soil placed in the landfill because of the |eachability of contam nants or other
perfornmance i ssues. (028439)

Comment: Harry Francke and Ricky WIlians asked, "What will the landfill ook |ike? How will
it be handled? How will the nmercury be contained in the landfill? Wat will the effect on the
groundwat er be? What will the cost of ongoing care and nonitoring of the landfill be for the

next hundred years? M. WIlians said he did not see any cost estimates for ongoing care of the
landfill." (PML2, PML7)

Comment :  Linda Ewal d asked about disposal of the contamnated soil. |If it is exposed to rain



or buried in the ground, she said she is concerned that the contamnation will eventually reach
and contam nate the groundwater. (028746)

Response: The landfill used for disposal of the mercury-contam nated soil will be a lined,
permtted, Subtitle DIlandfill with | eachate collection. The liner will prevent any migration

of leachate to the groundwater. The |eachate will be treated, if necessary, before it is

di schar ged. The landfill is estinmated to be open for 5 years after the first load of soil from

the Lower EFPC floodplain is deposited. Wen full, the landfill will be capped with liners and
a vegetative cover.

The level of nmaterial in the landfill will always be | ower than the perimeter of the landfill.
Therefore, erosion of the mercury-contamnated soil in the landfill will not occur. The liners
and vegetative cover WIIl inhibit erosion after the landfill is closed.

The cost estinate presented in the feasibility study (DOE 1994b) reflects the cost of operating
the open landfill for 5 years. Thirty years of post-closure care are generally required for
landfills. However, the cost for post-closure care is not included in the feasibility study
cost estimate for Alternative 3. DCE is evaluating whether costs associated with post-closure
care are applicable to this renedial action.

I SSUE 12: REASON FOR REMEDI ATI ON

Comment :  Shannon Gorrman asked, "Wy di d DCE nake the decision to renedi ate?" She al so asked,
"What is the guiding factor and why did DCE decide that this cleanup action was necessary?"
(PMRB)

Response: DCE performed a baseline risk assessnent as part of the renedial investigation of
Lower EFPC. The results of this risk assessnent indicated that an unacceptable risk to human
health and the environnment would renmain if no cleanup action is taken. The CERCLA | egislative
process mandates that a cleanup action be taken if an unacceptable risk to human health and the
environnent is posed. Therefore, DOE has no option except to reduce the level of nercury
contami nation to acceptabl e risk-based |evels.

I SSUE 13: ADVI SORY SI GNS

The state of Tennessee has posted signs discouraging fishing and water contact al ong Lower EFPC.
Sorre nenbers of the public wanted these advi sory signs changed to only discourage fish
consunpti on.

Comment: Alfred Brooks, in a petition signed by 13 comunity nenbers, requested that EFPC be
posted against fishing only in those regions for which the levels for nercury and other toxins
in fish exceed the guidelines for safe human consunption and that other restrictions on creek
wat er contact be renoved. (028674, PM2)

Comment:  Richard and Jane Hi cks asked for a pernmanent solution, which they said would allow the
exi sting advisory signs to be renoved. (028345)

Response: The advisory signs fall under the purview of the state of Tennessee. Upon conpletion
of cleanup, the state will reevaluate the need for the advisory signs.

| SSUE 14: DCE COW TMENT TO DECREASE MERCURY LOSSES FROM Y- 12

Several residents requested a commitnent fromDCOE to further decrease discharges fromthe Y-12
Pl ant.



Comment: Al fred Brooks and 13 nenbers of the community signed a petition stating that DOE
shoul d continue its conmitnment to the cleanup of the discharges fromLake Reality and subsurface
sources at Y-12. (028591, 028674)

Comment: Robert W Peelle requested that DCE i nclude an explicit pledge to continually reduce
pol lution discharges fromthe Y-12 Plant. (028788, PM7)

Comment: Ay Fitzgerald, ORR Local Oversight Committee, said she would |ike DCE to nmake a
comm tnent including "an explicit pledge to continue to reduce discharges fromthe Y-12 Plant."
(028769)

Comment:  Charles and Alna Schmtt said they think there is no adequate guarantee or
environnental pollution controls that woul d prevent the Y-12 Plant fromrecontam nati ng EFPC
with nercury, radioactive substances, or other toxic pollutants. (028448)

Response: DCE is committed to decreasing nercury |losses fromthe Y-12 Plant. The potential for
substantive nercury releases fromthe Y-12 Plant is mninal in that neither production
activities nor processes that used nercury are operative now. The source of contamination is
outside of the confines of the Lower EFPC QU and are being addressed by the Y-12 Plant ER
Program as part of the Upper EFPC QU. Any snall anmounts of nercury leaving the Y-12 Plant are
the result of historic deposits of mercury within the plant boundaries. To conply with the
requirenents of the Cean Water Act, DOE is negotiating a new National Pollutant D scharge

Eli mnation Systempermt, as required by Section 402 of the COean Water Act. The National

Pol | utant Di scharge Elimnation Systempermt is undergoing final negotiation to establish
effluent conpliance goals, objectives, and a schedule for obtaining conpliance with State
instreamwater quality standards. As a regul ated process, failure to conply with the permt
requirenents may result in stipulated fines and penalties. Further detailed infornation on the
status and progress of this Cean Water Act requirenent nay be obtai ned by contacting the

I nformati on Resource Center.

I SSUE 15: NEED FOR CONFI RVATORY SAMPLI NG

Comment:  Ardis Leichsenring asked if the contam nated areas woul d be checked again to be sure
that they comain 180 ppm nercury before they are excavated. (PM8)

Response: DCE is currently sanpling to further define the contours of the soil contam nated
with nercury above 400 ppm In addition, confirmatory sanpling will be conducted during
remedi ati on excavation to further delineate the soil above 400 ppmand to confirmthat
excavation is conplete.

| SSUE 16: DESI RE FOR UNRESTRI CTED LAND USE AFTER REMEDI ATl ON

Three witten comments encouraged cleanup to | evels that would provide for unrestricted future
I and use.

Comment: Melvin Sturm property owner, said that he would like to see his property "returned to

a safe condition so that [he can] be free of restrictions.” (028732)
Comment:  Wayne d ark, property owner, said he hopes EPA, TDEC, and DCE will "adopt a renedy
which will" incorporate sufficient health-based performance criteria to protect the public, the

environnent, and return [his] property to a safe condition and with no restrictions on its use."
(028766)

Comment:  Finally, Mayor Edmund Nephew, on behalf of the Gak Ridge Gty Council, wote that "the



city strongly enbraces this goal [of unrestricted future land use] and believes it to be a
necessary outcone of any cleanup strategy." (028789)

Response: Inplenentation of Alternative 3 will allow for future unrestricted | and use for al
land use types in the Lower EFPC fl oodpl ai n.

I SSUE 17: COST SHOULD DETERM NE SELECTI ON OF THE REMEDY
Several people said that cost should determ ne the choice of alternative

Commrent: W W Parkinson wote that "sinple econony should be the controlling factor since al
alternatives protect human health adequately." (028226)

Comment :  Dani el Axel rod suggested devel oping alternatives on the basis of cost. For exanple
he suggested an alternative that consists of renediating as much of the floodplain as possible
for $4.5 mllion or $10 mllion. (028748)

Response: O the nine CERCLA criteria, two are threshold criteria, five are balancing criteria
and two are nodifying criteria. Only the two threshold criteria, "overall protection of human
health and the environnment” and "conpliance with ARARs," drive the selection of a renedia
alternative. In other words, those two criteria nust be nmet to consider inplenentation of a
particular alternative. Cost is one of the balancing criteria and, at the renedy sel ection
stage, is only used to conpare alternatives agai nst one anot her

I mpl erent ation of any of the evaluated alternatives would cost nmore than $10 mllion. A partia
expenditure could nmean only partial remediation, which would extend the tine period to fina
remedi ation, or not allow for final renediation

I SSUE 18: | NTERAGENCY COOPERATI ON

Comment :  John and Kathl een Shacter wote that they are "greatly concerned that DOE isn't in
dialog with EPA ..nmaking sure that our noney is not wasted." (028453)

Comment:  Ray Hedrick, U S. Arny Corps of Engineers, Nashville District, said he coomended DOCE
for the outstanding interagency cooperation. (PM1)

Response: DCE has benefitted greatly from constant interagency comunication regarding
techni cal and program nanagenent issues that serve as the focus of the dial ogue anong EPA, the
state, and itself. In particular, EPA has served a valuable role by providing the resources of
their national |aboratories to review and eval uate techni cal approaches and studies. For
exanmpl e, before the use of the nmercury chem cal speciation data, DOE used EPA's standard risk
assessnent gui dance to determine a cleanup |evel protective of human health. One hundred per
cent adsorption of the nercury exposure was assuned, resulting in a human health cl eanup | eve

of 50 ppm (nmercury). However, after networking, DCE found that the use of the absorbed dose
concept had been enpl oyed recently at two CERCLA sites in EPA Region | X (California). The

nodi fied risk assessnent that resulted fromthe chem cal speciation and absorption studi es was
used in the feasibility study addendum and resulted in raising the proposed human heal th cl eanup
level to 180 ppm In response to public coments and nore site-specific supportive data, EPA
has concurred that a cleanup | evel of 400 ppmwill be protective of hunman health for this site
The results of these technical interactions have saved over $130 mllion in renediation costs at
this witing.

I SSUE 19: PUBLI C | NVOLVEMVENT I N THE DECI SI ON TO CHANGE COVPREHENSI VE ENVI RONVENTAL RESPONSE,
COVPENSATI ON, AND LI ABI LI TY ACT/ NATI ONAL ENVI RONVENTAL PCLI CY ACT | NTEGRATI ON



Comment: Ellen Smith. Environmental Quality Advisory Board, said she is concerned that since
DCE policy changed with respect to witing a feasibility study incorporating Nationa

Envi ronnental Policy Act (NEPA) values instead of witing a feasibility study-environnenta

i npact statenent, the public would no | onger have the opportunity to comment on the feasibility
study. Ms. Snmith said she would have appreciated notification of the opportunity to coment on
withdrawi ng the notice of intent to prepare an environmental inpact statement for this project.
(028767)

Response: DCE advised the public of its revised NEPA policy in a nailing sent to nore than
1,500 stakeholders. In the nmailing, DCE solicited public opinion on withdrawi ng the notice of
intent for NEPA. DCE did not receive any adverse coments on the proposed feasibility study.
Nonet hel ess, the feasibility study fully addresses all NEPA val ues.

In addition to the public being asked to comrent on the proposal to change the approach in
dealing with NEPA, DCE followed a 45-day public coment period on the proposed plan, which is
consistent with a NEPA review period for a Draft Environnental |npact Statenent, rather than a
30-day period, which is consistent with CERCLA. DCE also indicated that comments on the
proposed plan and supporting docunents (such as the feasibility study and the renedia
investigation) woul d be addressed in the Responsiveness Sunmary, so the public had opportunity
to comment on the full range of information avail able

I SSUE 20: NATURAL RESOURCE DAVACGE ASSESSMENT APPLI CABI LI TY

Comment : Vi ckie Brunback asked if the city of Cak R dge could recei ve Natural Resource Danage
Assessment funds to be used for other purposes if a |lower cost alternative were sel ected
(PMR4)

Response: The Natural Resources Damage Assessnent process is perforned after a response action
to assess residual danmges. Residual danmges are those injuries to natural resources that were
not addressed by renedi al actions. The danage assessnent is the process the trustees of natura
resources (e.g., the U S Fish and Wldlife Service) use to determ ne the anmount of nonetary
darmages a trustee may pursue in a CERCLA action as conpensation for injury to natural resources,
or for the cost of mtigation, restoration, or replacenent of lost or injured natural resources.
Therefore, any potential nmoney would not go to the city of Cak Ridge

I SSUE 21: FUTURE LIABILITY

Comment: Wayne dark expressed a liability concern. He said that he owns 2,000 undevel oped
linear feet of the Gak Ri dge Turnpi ke and EFPC. He said that, if in the future he seeks to
devel op his land and then he's taken to court by a person naking a claim DCE should assune the
legal responsibility and hold himharmess. M. dark also asked who would be liable if future
requirenents indicate that the present cleanup level is too high and further renediation is
required. (PML5)

Response: DCE assuned the role of Potentially Responsible Party pursuant to CERCLA. Shoul d DCE
rel eases require further CERCLA cleanup, DCOE, in concert with the FFA parties, woul d undertake
the remedi ation in accordance with CERCLA, NCP, and the FFA.

| SSUE 22: EFFECT OF A FIRE I N THE FLOCDPLAI N
Comment: John WIlians asked whet her DOE, EPA, and the state of Tennessee considered the

scenario of a fire in the floodplain with potential volatilization of hydrogen sulfide where
concentrations of hydrogen [mercuric?] sulfide are | ess than 180 ppm ( PM6):



Response: Wile soil tenperatures becone elevated during a fire, they do not exceed 200°C
(390°F) 2.5 cm (1 in.) belowthe soil surface (Barbour et al. 1980). The change in soi
tenperature is a function of the thermal conductivity of the soil and the tenperature and
duration of the fire. The rate of heat transfer is affected nost by the anount of soi

noi sture. Tenperatures will not rise above 100°C (212°F) until all water evaporates.

Treatability studies showed that the nercury species in the Lower EFPC floodplain soils
volatilize in the tenperature range of 250-650°C (480-1,200°F) (DCE 1993). |In addition, the
majority of the nercury in the Lower EFPC fl oodplain soil is buried under nore than 2.5 cm (1
in.) of soil, and the soils have a very high noisture content. For these reasons,

vol atilization of nercury would be negligible, even during very intense fires such as forest
fires or fires used to clear land for devel oprent.

I SSUE 23: PROCEDURE FOR CHANG NG THE REMEDI ATI ON GOAL

Comment: Bill Burch asked if it is possible to change the renediation goal (i.e., what the
procedure was to change it). (PML3)

Response: It is possible to change the renediation goal. In fact, this ROD reflects an
increase in the remediation goal. Alternative 3, as presented at the public neeting, was based
on a renedi ati on goal of 180 ppmnercury. Through the risk managenent process, the renedi ation
goal has since been increased to 400 ppm based on | ess-conservative ri sk assunpti ons and

addi tional risk calculations. The renmediation goal of 400 ppmis protective of human heal th and
t he environnent .

I SSUE 24: ECOLOG CAL CONCERNS

One commentor expressed support of the renediation plan despite short- to internediate-terml oss
of habitat. Several comentors said that the apparent ecological risks in the EFPC floodplain
are less than indicated by the feasibility study. They expressed concerns that the remedi ation
goal of 180 ppmis too |low and that cleanup would do nore danmage to the environnment than it
woul d benefit the resident plant and ani mal popul ations. On the other hand, some commentors
said that the remediation goal is not sufficiently protective of plants and aninals.

Three commentors criticized the content of the ecological risk assessnent. Sone conments
reflected an inpression that the feasibility study deals with exposures to EFPC surface water as
well as floodplain soils and that DCE is responsible for evaluation and renedi ati on of non- DCE
sources of contani nants.

Comment:  Any Fitzgerald, Local Oversight Committee, said she generally supports the sel ected
remedy. She said that wetlands conpensati on could help offset the | oss of wetlands caused by
remedi ation and that habitat restoration will probably occur in the not-too-distant future.
(028768)

Comment:  Ann and Dougl as Macdonal d said they do not want the Greenview area renediated. They
said that the birds and aninals are plentiful and do not seemto suffer fromtoxic effects.
(028346)

Comment: A D. Ryon said that the ecol ogical renediation goal of 180 ppmis too conservative
and that habitat destruction resulting fromrenedi ati on woul d be nore danagi ng than the existing
exposures. He said that Florida has a nercury problemnot Cak Ridge. (028820)

Comment :  Janmes Ed Westcott said he is concerned that cleanup will destroy natural habitats,
which will require years to recover and that EFPC "may never return to its natural state."



(028318)

Commrent: Geoffrey A eason said that nercury levels in biological specinmens do not indicate
significant exposure to nercury. He said that concentrations of nmercury in canned tuna
(anal yzed between 1983 and 1987) were higher than in any biol ogi cal specinens from EFPC
(028673)

Comment :  Janes Phel ps and Sandra Reid nentioned fish kills in EFPC. Janes Phel ps said he wants
the problemof fish kills in EFPC to be explored and exposed publicly, as well as interactions
of mercury and radionuclides that cause damage to deoxyribonucleic .acid (DNA). (028742)

Comment: Al fred Brooks said that the ecol ogical risk assessnent for EFPC addresses individuals
rather than popul ati ons, does not address effects from non-DCE sources, does not bal ance the
cost of environnental cleanup against the value of a few individual aninmals, does not
denmonstrate harnful effects to plant or aninals popul ations, and does not denbnstrate a need to
harmthe environnent by renediating it. (028347)

Comment: Ellen Smith wote that the ecol ogically based renedial goal of 200 ppmis too
stringent. She said that the EFPC fl oodpl ai n ecosystem appears to be healthy and diverse, so
the net effect of renediation, with its attendant habitat alteration, would be "extrenely
negative." She wote that it is questionable whether habitat restorati on woul d be successfu
because of the lack of habitat reservoirs in the urban setting of the floodplain. She said that
the remedial goal for protection of the environment should be greater than that for the
protection of human health; "that is, if a higher human health goal is selected, the ecol ogica
goal should also increase to the sane | evel or higher." (028767)

Comment :  Fred Mui enschein said of the ecol ogical risk assessnent, "the nunbers and the quoted
remedi ati on goal are neither understandabl e nor apparently consistent,” and the acconpanyi ng
uncertainties nake the renedi ati on goal no better than an order-of-nmagnitude estimate. He said
wildlifeis thriving now but will be threatened by cleanup. He also stated that the

bi cavailability factor of 100 percent used in ecological risk assessnent is unrealistic in |ight
of | ow apparent bioavailability of nercury fromfloodplain soils. (028564)

Comment :  Ral ph Hutchi son, OREPA, said that the feasibility study did not adequately address
contami nants other than nercury. He said that there are significant risks to plants and ani nal s
from exposure to uranium as docunented by detectable levels of uraniumin their bodies and in
soil, sediment, and water. He said there are risks to aquatic life fromchlordane in the soi
and that the ecological risk assessnent does not address cumrul ative or synergistic effects of
contam nants on plants and aninals. He further stated that DCE has not denobnstrated that the
distribution of fornms of nercury in EFPC fl oodplain soils will not change in the future and has
ignored the potential of nercury to inhibit the repair of radiation danage in fish

Hut chi son said that toxic effects of EFPC contam nants to plants were ignored in the ecol ogi ca
ri sk assessnent, including the presence of nercury in tree cores, which he states was docunent ed
to be above 3,000 ppm He expressed a concern that toxic effects of contam nants on

contam nant-resistant plants were studi ed

Hut chi son further said that the inpact of contam nation on ecol ogical health is either
underestimated or ignored. He believes that the ATSDR health consultati on shoul d not have been
restricted to evaluation of risks to hunans. He said the uncertainties inherent in the

ecol ogi cal risk assessment were "stunning." He does not believe that a decision on protection
of the environnent can be nmade when the environment is a constant state of flux. He said that
conparing the relative risks of current exposures to the potential danage caused by renedi ation
is "outside the boundaries of recognized practice in considering environnental inpacts," as



descri bed by NEPA. Hutchison said that risk nanagers nay not have the noral authority to decide
whether to remediate a site or leave its habitat intact. He said that bal ancing the renedi a

ri sks to ecosystens against ecotoxicity requires further discussion before it is applied, and he
dermanded that the ecol ogical risk assessment be rewitten to include "recent data and cumul ative
inmpacts or multiple contamnants and to discard the 'new nethod' " (i.e, balancing risks in the
feasibility study). (028835)

Response: The selected renedy is based primarily on protection of human health, so choice of
the remedy did not rely solely on a denonstration of harnful effects to plants and ani rmal s.
However, ecological risks were identified, and it is necessary that after renediati on there be
no unacceptabl e residual risks to plant and ani nal popul ations

Nurer ous ecol ogi cal renedi ation goals for soil were published in the renedial investigation
addendum (DCE 1994c). Renedial goal for four types of receptors under three exposure conditions
were systematically devel oped. Md-level predators required the | owest renediation goals for
protection; for the | ower exposure scenario, renedial goal ranged from60 ppmto - 4,200 ppm
The recomended renedi ati on goal, 300 ppm was based |argely on site-specific assunptions and
data. A previously conputed renedial goal of 200 ppm (DCE 1994a) was selected in the
feasibility study (DOE 1994b) because of its conservative exposure assunptions

Because there were nany public comrents critical of the nethods and results of renedial goa
devel opnent, DCE has systematically reexam ned the renedi ati on goal devel opnment process (DCE
1995a). Two technical approaches were taken to extend and/or reinterpret the ecol ogica

remedi ation goals for soil. One was to protect popul ations instead of each individual organism
the other was to reevaluate all of the paraneters in the exposure equation

The approach and strategy docunent for the ecological risk assessnent on the ORR (Suter et al
1994) states that the | owest observed concentration for dietary exposure that causes effects on
avian reproduction is "the nost inportant chronic test endpoint for ecol ogi cal assessnent of
terrestrial effects of pesticides and arguably the nost applicable" for waste sites (Suter et
al. 1994). This docunent also states that the appropriate |level of ecol ogical protection of

m d-1evel predators is the population rather than the individual. Thus, an acceptabl e degree of
threat or risk to population survival at Lower EFPC should be achieved as long as the dietary
exposure of individuals does not exceed the | owest observed adverse effect |evel (LOAEL) for
reproductive success.

The val ue used in the RI addendum (DCE 1994c) as the toxicity endpoint for the diet of birds was
0.2 ppm a value based on an estimated no observed adverse effect |evel (NQAEL) for reproductive
effects. The currently proposed LOAEL for reproduction by wens, which is based on the LQAEL
for reproduction by finches (1 ppnm), was adjusted for the higher netabolic rate of wens to a
val ue of 0.33 ppm (DCE 1995a). A change in the dietary toxicity benchmark for md-1Ieve
predators from0.2 ng nmercury/kg diet to 0.33 ppmraises the by a factor of 1.67 to 500 ppm

The second approach, which is independent of the first, is a reevaluation of the assuned
fraction of mercury in the diet of md-level predators that is methyl mercury. A very
conservative value was used in the Rl addendum (DCE 1994c). Data fromthe EFPC R were not used
because the only data available fromanimals were for crayfish, which are nore aquatic than
terrestrial and are likely to have a nmuch higher nethyl nercury content than terrestria

organi sns fed upon by md-level predators. |Instead, the fraction of nethylnercury in birds was
used in the renediati on goal derivation (DCE 1994c). Because nethyl nercury bi oaccunul ates nore
in md-level predators than in their prey, the nmethylnercury fraction in birds is a conservative
estinmate of methylmercury percentage in the diet of md-level predators.

The remedi ation goal for md-level predators recommended in the R addendum (DCE 1994c) was



based on the assunption that 4 percent of the dietary nercury consuned by md-1level predators is
nmet hyl nercury. The nunber was the highest geonetric nean fraction reported on a seasonal basis
for sparrows at the Almaden, Spain nmercury mning site (Hldebrand et al. 1980). The geonetric
nmean fraction calculated fromall data reported (DCE 1995a) was 2.5 percent. |If the toxicity
benchmark renains at 0.2 ppm a dietary nethylmercury fraction of 2.5 percent, which is stil
conservative, increases the renediation goal from 300 ppmto 480 ppm Therefore, either a
change in the safety factor or a change in the percent nethylmercury results in a renediation
goal of - 500 ppm |If both these changes are considered together, the renedi ati on goal could be
as high as 800 ppm It is DOE s position that the revised renediation goal is conservatively
protective for both human health and the environnent.

Di ggi ng up contam nated soil will unquestionably alter sone terrestrial habitats. However
remedi ati on nmust protect human health and the environnent in the long term The proposed
remediation will result in tenporary destruction of snall anpbunts of habitat that will not
permanently inpact ecol ogical popul ations. Because the revised plan calls for only a very
limted area to be excavated, a relatively snmall amount of habitat will be danmaged. It will
take a few to several decades for the habitat, including wetlands, to recover conpletely. The
choice of the preferred alternative indicates that DOE, EPA, and TDEC consi der the | oss of
habitat to be justified by the resulting reduction of risk to humans, plants, and ani nals using
those parts of the floodplain. The proposed plan requires neasures be taken to prevent danage
to the creek as a result of excavation of floodplain soils. The revised cleanup plan calls for
excavation of only a fewlimted areas in the floodplain, none of them adjacent to current

resi dences.

El evated |l evel s of nercury were found in sone biol ogical specinmens during the renedia
investigation. Many biol ogical sanples taken from EFPC had nercury concentrati ons above 1 ppm
the current level allowed by the Food and Drug Administration for fish sold for human
consunption (49 Federal Register 45663). The mercury problemin Cak Ridge is real, but it is
clearly smaller and better contained than the problemin Florida

The problemwith fish kills has been discussed publicly in several newspaper articles. Fish
kills in Lower EFPC have been caused by such things as gasoline spilled froman overturned
tanker truck and solvents spilled at one of the commercial establishnents near the creek. No
fish kills in Lower EFPC have been attributed to DOE activities or to contamnants in the
floodplain soils. Fish kills have occurred in Upper EFPC as a result of Y-12 Plant activities
but better chlorine-handling equipnent installed at the Y-12 Pl ant has decreased their
frequency. However, toxicity in Upper EFPC is not the subject of the Lower EFPC project.

The Second Report on the Cak Ridge Y-12 Plant Biol ogi cal Mnitoring and Abatenent Program for
East Fork Poplar COreek (H nznan 1993) describes studi es of DNA danage (strand breaks) in fish
fromEFPC. The studies do not identify the cause of DNA danage because there are nmany possible
causes of damage. The report concludes that the observed amount of DNA damage is higher in fish
from EFPC, Beaver Oreek, and Brushy Fork than in fish fromthe H nds Greek reference site. Sone
EFPC sanpl es had nore strand breaks and sone had fewer strand breaks than sanples from Brushy
Fork. The anmpbunt of DNA danmge in EFPC fish generally decreased during the study period from
June 1987 to August 1988. The hi ghest anount of DNA danage was observed in fish sanpled in the
loop north of the Cak R dge Turnpi ke, where concentrations of PCBs and sone PAHs are al so

el evated nore than at nost locations nearer the Y-12 Plant. It is likely that urban runoff and
commercial spills, rather than DCE activities, account for nost of these el evated contam nant

| evel s.

I mpacts of non-DCE sources on biol ogical popul ations were discussed in the ecol ogical risk
assessnent. Effects on plant and ani mal popul ations were attributed to specific habitats,
nonspeci fic cyclical effects on populations, and forner grazing. Pesticides, PAHs, and PCBs



may cone from non-DOE sources, but their harnful effects are not so large as to negate the
benefits to human health of cleaning up contam nation for which DOE i s responsible.

A special task force studied ways to balance the risks and benefits of renedi ation against the
ri sks and benefits of exposure to contam nants. This task force concluded that an existing
threat to human health justifies the damage to ecosystens that woul d acconpany renedi ati on

unl ess those ecosystens are protected by law (e.g., wetlands or critical habitat for threatened
or endangered species). Risks fromrenediation were discussed in the feasibility study, and
alternatives that caused the highest risks during renediati on were anong those elimnated from
consideration. An attenpt was made in Alternative 7, nore than in any other alternative, to
bal ance the val ue of ecol ogi cal resources against the costs and benefits of renediation. DCE
EPA, and TDEC concl uded that the value of a pernanent renedy was higher than the val ue of
preventing a tenporary |loss of a few aninals or of habitat.

Incremental changes in the ecological risk assessnment resulted fromthe evolution of the risk
assessnent process during the study. Renediation goals presented to the public and described in
suppl ement al docunents [ Addendumto the East Fork Poplar Creek-Sewer Line Beltway Renedi a

I nvestigation Report (DCE 1994c) and Renmedial Goal Options for Mercury in Sedinent of East Fork
Popl ar Creek, Cak Ridge, Tennessee (DCE 1995a)] were devel oped with data that becane avail abl e
after the renedial investigation was conpleted. The wide range of renedial goal presented in

t hese suppl enental docunents reflects the broad uncertainties in the available data, including
limted site-specific data and published exposure data. It is the responsibility of the

regul ators to choose what | evel of uncertainty fits with their policies for risk nanagenent.
Therefore, a conservative renediation goal for ecological risk was chosen

The risks fromcontam nants other than nercury to plants and aninmals were addressed in the
ecol ogical risk assessment. During the initial screening of EFPC soil contam nants, eight

i norgani cs, pesticides and PCBs, sone PAHs, and uraniumwere found to be elevated. The plants
and aninal s that were sanpled were anal yzed to determ ne their whol e-body burdens of those
anal ytes. Wien the anounts of available tissue were limted, the anal yses were done in the
order presented above. The renedial investigation report presented the results of these

anal yses in the tissue sanples as representative of the exposure of biota to the contam nants
Most of the anal ytes were excluded fromfurther consideration at nost sites because they were
not above background | evels. Mercury and cadm um pesticides, PCBs, and PAHs were retained
because their |evels were el evated above background in at |east one site

Ri sk characterizations were done using available infornmation about the concentrati ons and
toxicity of the contam nants of potential concern. Mrcury was retained as a contam nant of
concern, but cadmiumlevels in soil appeared to be inadequate to cause chronic toxicity to
plants or wildlife. Al though detectable |evels of pesticides were found in sonme ani nal s,
pesticides were not wi despread in the biota, nor could it be shown that they originated fromthe
Y-12 Plant. EPA has set no cut-off level for cancer rates in biota, so protection of

popul ations fromtoxicity is the nost suitable endpoint for PAH PCB, and urani umexposure. The
concentrations of carcinogens required for direct toxicity are nuch higher than those that
elicit tunmors, so higher concentrations of PAHs, PCBs, and uraniumare tolerable for protection
of aninmals than for humans. Therefore, cadm um pesticides, PAHs, PCBs, and urani um were
dropped and nercury was retai ned as the single contam nant of concern for the terrestria
ecosyst em

In surface water and sediment multiple contam nants were al so analyzed. It was recogni zed that
contam nants in surface water that appear to be currently comng fromthe Y-12 Pl ant can not be
cl eaned up as part of the EFPC renediation. Mrcury and PCBs were the najor el evated
contaminants in sedinment. Mercury concentrations in sedinment are not high enough to cause
direct toxicity in sedinent, and aquatic biota do not contain nercury |evels high enough to be



associated with direct toxicity, so the only potential for harmto the environnent is through
the aquatic food chain. The contribution of nercury fromsedinent to surface water exposure was
nodel ed (because rel eases from sedi nent could not be neasured directly) and appear to be at

| east two orders of nmgnitude bel ow the observed concentrations. Therefore, sedinment mercury
appears not to be a ngjor contributor to nmercury body burdens in aquatic biota. Mst of the
PCBs are found in sedinents north of the Qak Ri dge Turnpi ke and downstream of the transfornmer
station at the intersection of Illinois Avenue and the Turnpi ke, indicating that those
transfornmers, not the Y-12 Plant were the nost likely source. Ongoing efforts at the Y-12 Pl ant
are inproving conditions in the upper reaches of the creek, but further changes in operations
are necessary and are being planned to reduce exposures in surface water even nore.

Synergi smwas considered in the risk evaluations. The principal toxic formof nmercury is nethy
nercury, whose node of action is different fromnetal salts, so other netals could not interact
with it. Several conbinations of nmetals have been shown to interfere with rather than

potentl ate each others' actions, so it was nore conservative to consider the inorganics
individually. The concentrations of gamma-enmitting radionuclides, which cause DNA strand
breaks, were not sufficiently high in EFPC soils that inhibition of the repair of

radi ation-i nduced DNA strand breaks by nercury woul d be a probl em

Mercury has been found in trees in the EFPC fl oodpl ain. Ral ph Turner of ORNL has found
concentrations as high as 3 ppm (3,000 ppb, not 3,000 ppn) in trees. He states that the

l ocation of the naxi mum concentrations in the cores corresponds to exposures by air or surface
water in the 1950s and 1960s, with much | ower concentrations in recent growh rings. Only two
sanpl es of |eafy vegetation and shrub shoots, which reflect current exposures fromsoil and
surface water, were found to have mercury concentrations above 1 ppm No trees sanpled during
the EFPC renedi al investigation showed nercury concentrati ons above 1 ppm [Addendumto the East
Fork Popl ar Creek-Sewer Line Beltway Renedial Investigation Report (DOE 1994c)]. Surveys of

pl ant popul ati ons showed t he sanme kinds of plant species in contam nated and noncont am nat ed
areas of the floodplain. The presence of mercury in healthy trees inplies that nornal
popul ati ons of trees have not been sel ected agai nst by the toxic effects of mercury or other
contam nants. It is not harnful to the environnment if individual plants are resistant to
contami nants, as long as ecosystem function is naintained

Al of the requirenents of EPA and TDEC were followed in preparing the ecol ogical risk
assessnent for EFPC. These included problemfornul ation, anal ysis (exposure assessnent and
effects assessnent), and risk characterization. Methods for an ecol ogical risk assessnent are
not as well defined by EPA as nethods for a human health assessnent, Therefore, the
site-specific approach and nethods to be used for the EFPC environnmental risk assessnent were
di scussed with and approved by EPA and TDEC before the work began. ATSDR did not advise DCE on
nmet hods or toxicity values for ecological risk assessnent because ecol ogical effects are beyond
that agency's scope.

At many points during the process, neetings and tel econferences were held with EPA and TDEC to
ensure that the risk assessnment was being perforned in accordance with general and site-specific
EPA gui dance. The result was a docunent of over 500 pages that was nore detailed inits

anal yses than nost published ecol ogical risk assessnments to date. It also included a nore
detail ed anal ysis of uncertainties than nost ecol ogical risk assessnents. The docunent was

revi ened and approved by regional and national offices of DOE and EPA and by TDEC. Progress
reports and concl usions were presented to the public on several occasions. The renedia
investigation report, including the ecological risk assessnent, was accepted by EPA and TDEC

DOE, EPA, and TDEC are required by CERCLA to nake decisions concerning risks to the environnent
and the best forns of risk nmanagenent to deal with those risks. Wighing the risks of renedia
activities against the risks fromcurrent exposures is necessary under CERCLA and is not



forbidden by NEPA, so it was done as a part of the feasibility study. The approach to bal ancing
risks, in which human health risks and risks to the environment were considered, was devel oped
by a task force that included representatives from ATSDR, Environnmental Quality Advisory Board
ORNL, and Science Applications International Corporation. The use of that method was approved
by EPA and TDEC and has recei ved general support fromthe public.

I SSUE 25: WETLANDS

Comment :  Edrmund Nephew, nmayor of the city of OGak R dge, stated that the damage to wetland and
riparian habitats acconpanying renediati on nay be nore damaging to the environnent than the
current exposures. He also expressed a concern that there is insufficient information on how
wet | ands di sturbed by renedial activities would be restored, replaced, or conpensated. He
stated that preservation of wetlands is preferable to mtigation. (028789)

Response: The delineated wetlands at the NOAA site are no longer slated for excavation. Only
0.24 ha (0.6 acres) of the "lowquality" wetlands at the Bruner's Center site have nercury
concentrations > 400 ppm That portion of wetlands will be renediated and restored. No
wet | ands will be renoved and conpensated for on DOE property. The anount of riparian habitat to
be disturbed is small

I SSUE 26: ECOLOG CAL Bl QAVAI LABI LI TY TOO CONSERVATI VE

Comment:  Fred Mui enschein said that the assunption of 100 percent bioavailability was a
fundanental flawin the risk assessnment. (PM38, PMO0)

This point was reiterated by A fred Brooks. (PMi2)

Response: Exposure estimates in the ecological risk assessment were not based on the

bi cavailability information used to revise the human health renediati on goal. |Instead
bi oaccunul ation factors derived fromsite-specific data or from published information were used
to estimate bioavailability of total nmercury to plants and animals. It was assuned that 100

percent of nmethylnercury in ingested food is bioavailable. That assunption is prudent because
nmet hyl nercury, unlike particle-bound or insoluble inorganic nercury species, is readily
absorbed after it is ingested

I SSUE 27: MERCURY SPECI ATI ON

Comment :  Ral ph Hutchi son, OREPA said, "Re-speciation by biota is noted but not fully explored
in the ecological risk assessnent. He said that DCE has not adequately expl ai ned the cyclica
nature of nercury speciation in an anaerobic systemin the presence of bacteria. He also said
that EPA s Environnmental Mnitoring Systens Lab was unable to provi de concl usive evidence that a
hi gh percentage of the nercury in the EFPC floodplain is in the formof mercury sulfide

(028835)

Comment:  Sandra Reid asked about future projections of the nmercuric sulfide in an anaerobic
environnent. (028786)

Comment: A card anonynously submtted at the public neeting asked how el enental nercury becane
nercuric sulfide and how nany studies were conducted. (PM6)

Response: Mercury in Lower EFPC, as in all environnments, is subject to transformations as a
result of changi ng bi ogeochem cal conditions. The bi ogeochem cal cycle of nmercury is
trenendously conplex. Since the 1970s, a vol um nous anount of literature has been produced on
nmany aspects of nercury biogeochem stry. Despite this effort, nany fundanental questions stil



remain, and will remain unanswered for the foreseeable future. The lack of a fundanental
under st andi ng of nmany processes governi ng the behavior of nmercury in the environnent is not
limted to Lower EFPC. Thus, it is not a reflection of a lack of scientific effort, but rather
an indicator of the conplexity and nagnitude of the problemand the pace of science. Because
sone fundanmental questions will remain independently, and because the environnment in the
floodplain will always be dynam c, the biogeochenistry of nercury in the Lower EFPC fl oodpl ai n
wi Il never be understood unequivocally. To nmake a decision within the FFA nilestones, we nust
rely on our current understanding of nercury in the Lower EFPC, based on DCE-sponsored
investigations and on data available in the scientific literature, while naintaining awareness
about subjects where knowl edge is limted. The evidence nust be weighted and criticality

eval uated, as the speciation of nmercury in Lower EFPC soils illustrates.

Revis et al. (1989a), using a sequential extraction technique he devel oped (Revis et al.,

1989b), determned that mercury in several soils in the floodplain were approxi mately 85 percent
nercuric sulfide. Subsequently, EPA EMSBL, using a sequential extraction procedure they

devel oped (M I ler 1993), determned the nercury in a different set of soils fromthe floodplain
was predominantly elenental nercury (Dobb et al. 1994), though significant nercuric sulfide was
detected in deeper, nore concentrated sanples. To resolve this discrepancy, ORNL-ESC conpared
the results of the Revis and EMBL sequential extraction procedures, as well as a third procedure
(Sakanoto et al. 1992), on the sane set of five soils. The results indicated the nean
percentage of nercuric sulfide detected by the three procedures was 46 percent, 25 percent, and
83 percent, respectively (Barnett et al. in press). The biggest difference between the results
for the Revis and EMBL procedures was in the abundance of el enmental nercury, an average of 28
percent and 72 percent, respectively. Researchers fromORNL traveled to EMSL to discuss these

i ssues, but no final resolution was reached. ORNL-ESD has several theories as to the causes,
nostly related to the nature of sequential extraction nethods and the procedures used for their
devel opnent. Al though sequential nethods are common nethods for speciating nmetals in soils and
sedinents (Tessier et al. 1979), these results illustrate the probl ens of using sequentia
extraction procedures for quantitative analysis and are conmmon concerns with sequentia
extraction procedures (Pickering 1981). Al three techniques did indicate, however, the nercury
in Lower EFPC soils was not organic, was not water soluble, and was resistant to extraction
except by aggressive neans.

Q her evidence inplicated the presence of nercuric sulfide in Lower EFPC soils. A consistent
associ ation between el enental nercury and el enental sul fur was shown in a nunber of soils (K-25
Technical Division 1993). Total nercury correlated with total sulfur in the deeper sanples from
the floodplain (Barnett and Turner 1995). In addition, sub-micron crystals of nercuric sulfide
(et aci nnabar) were definitively identified in sone soil fractions (DCE 1994c). Al though the
evi dence i s not conclusive quantitatively, the weight of the evidence suggests there is mercuric
sulfide in Lower EFPC soils. There is a clear association between nercury and sulfur in a

| arger nunber of soils and mercuric sulfide was detected in all three sequential extraction
procedures applied to Lower EFPC soils, though the relative fractions were variable. W do not
definitely know the percentage of nercuric sulfide throughout the floodplain, nor is the

technol ogy to determne this information available. In addition, as the nercury was not

di scharged to the Y-12 Plant as a sulfide, it nmust have formed in situ, which is geochemcally
intuitive and has been suggested in the scientific literature for years. This nmercuric sulfide
coul d not have cone fromcoal -fired steamplant em ssions, as the majority of nercury' in snoke
stacks is elenental, and there is no increase in nercury concentrations in noncontam nated soils
in Cak Ridge nor in other locations adjacent to coal-fired steamplants

The potential for inter-species transfornmation of nercury in the floodplain is not known
precisely. This lack of know edge is not just reflective of Lower EFPC, but of the globa
nercury cycle as a whole. O particular inportance to the Lower EFPC is the transfornation from
relatively innocuous nercuric sulfide to other nore detrimental fornms. Wiile we do not sulfide



is resistant to transformation. Over 1,000 times as nuch nethylnercury formed in sedi nents
dosed with nmercuric chloride (basis for RRD) as conpared to nercuric sul fide (Fagerstrom and
Jernelov 1971). The nobilization of nmercuric chloride fromsedinents to fish in aquariuns was
nore rapid than the nobilization of nmercuric sulfide (Gllespie and Scott 1971). The volatility
of mercury fromsoils decreases with solubility, and is very low for nmercuric sulfide (Rogers
1979). Mercuric sulfide (cinnabar) applied to soils even in high concentrations did not fai

the TCLP test (WIllet et al. 1992). Engler and Patrick (1975) studied the transformati on of
mercuric sulfide dosed soils, and detected little transformation in either aerobic or anaerobic
conditions. Mercuric sulfide (cinnabar) was resistant to weathering in a riverwash soil (Harsh
and Doner 1981). Metal sulfide oxidizing bacteria were not observed to oxidize nercuric sulfide
(cinnabar) (Silver and Torma 1974).

Wil e the nethylation of mercury by m croorgani sns in anaerobi ¢ waters has been noted, the
production of anaerobic conditions by sulfate-reducing bacteria should actually pronote the
formati on of mercuric sulfide. Revis (1989a) shows an approxi mately 90 percent conversion of
nmercuric chloride to nmercuric sulfide in anaerobic soils by anaerobic organisns within 30

days. One unknown pi ece of information, until recently, was the weathering rate of nercuric

sul fide by oxidants common in the environnent. Recent research at ORNL- ESD has shown the
oxidation rate of mercuric sulfide to be slow, with half-lives (t¥A on the order of 20-200 years

depending on the conditions. |If the weathering rate is slow (t% of tens to hundreds of years)
relative to the rates of formation (t% of days to nmonths) as is suggested, nmercury may be
effectively imobilized for |ong periods as nercuric sulfide. Indeed the current speciation in

the Lower EFPC floodplain is the result of 30-40 years of such transformati ons. Research on
this subject is ongoing

Finally, the ecol ogical and human health renedi ati on goals are not based on the speciation
results per se. There is not an accepted RfFD for nmercuric sulfide, and the nmercury in the Lower
EFPC soils is not 100 percent nercuric sulfide. The human health renedi ati on goal was based on
a bioavailability study (Barnett and Turner 1995) designed to neasure the fraction of nercury in
soil available for absorption in the human digestive tract due to soil ingestion, the critica
pat hway for hunman exposure in this system This study, adopted from an EPA-approved protocol at
anot her CERCLA site, neasured site- and soil-specific bioavailability without regards to
speciation. The bioavailability of mercury in Lower EFPC soil, regardless of form was shown to
be orders of magnitude |ess than nercuric chloride, the basis for the RFD. Simlarly, the

ecol ogi cal risk assessment did not involve assunptions about mercury speciation. The mercury
speci ation studi es provided insight into the behavior of mercury in Lower EFPC soils (i.e., the
low solubility and bioavailability), but did not explicitly influence the renmedi al goa

calcul ations. These issues are discussed in nore detail in the Addendumto the renedi a
investigation (DOE 1994c).

| SSUE 28: SUGCGESTI ONS FOR THE SELECTED REMEDY
Sorre peopl e suggested technol ogi es or ideas that m ght be considered.

Comment:  Fred Harnon chal | enged the audi ence to develop their own alternative because few
nmenbers seened to support the DCE preferred alternative. (PML8)

Comment :  Ral ph Hutchi son, OREPA, suggested that DOE |imt access and maintain strict
environnental controls on EFPC pending any further action and that DCE purchase, at fair narket
value, lands in the EFPC floodplain to limt access, restrict devel opnent, and guarantee

cl eanup. He suggested that |ands could be sold back to owners at fair nmarket value if

remedi ation efforts are successful. (028835)

Comment: Ellen Smth, Environnmental Quality Advisory Board, suggested that DCE offer to buy the



affected land at a fair narket value or to purchase deed restrictions that woul d prohibit
certain uses on affected portions of the land. Followi ng renedial action, the |land coul d be
transferred to the city of Cak Ridge or the state of Tennessee for floodplain protection and
ot her conpatible public uses. (028767)

Comment:  Fred Sweeton said he thinks each | andowner affected by the renediation effort "should
be paid an anmount equivalent to a reasonable rent up to the present tine, and in addition each
shoul d be offered a paynent to conpensate for both the real and the perceived inpairnent of
their land for future use." (028768)

Comment: Robin WIlianms suggested mixing the topsoil to a depth of about 6 in. using a disk
harrow for areas that have surface contam nation slightly higher than acceptable levels. He
suggested burying the topsoil under 18 in. of subsoil for those areas where this wll not
adequately reduce the level of contam nation. (028747)

Comment :  Dani el Axelrod recommended four additional alternatives: (1) delay action for 10
years, then reassess; (2) divert headwaters of EFPC to the headwaters of Bear Oreek, (3) doing
t he maxi mum anount of renedi ati on possible for $4.5 nillion: and (4) doing the naxi mum anmount
of renediation possible for $10 mllion. (028748)

Comment:  Charles and Alna Schmtt said DCE shoul d consider installing energency cleanup
treatment nmeasures at Y-12 (hol ding pond, bags of Inbiber Beads for PCBs and oils, ion exchange
resins, and activated carbon granules) to adsorb pollutants before they reach the city of QCak
Ri dge. (028448)

Comment: J. Francis suggested installing sone sluice boxes to collect any mercury migrating
downstream and allowing the streamto clean itself. (028759)

Comment: Sara Childs asked, "How will the public be informed if the preferred alternative is
changed."” She al so asked, "Wwere are the areas of highest bioavailability? (PM29, PMi7)

Comment: Ardis Leichsenring wote, "W can see no reason for having all the areas of the EFPC
floodplain treated in the sane way. The contamination levels are different and future uses vary
considerably." (028258)

Comment: Alfred Brooks reiterated what Lei chsenring said. (PM2)

Response: DCE appreci ates the suggestions offered through witten comments and at the public
neeting. Some suggestions are detailed enough that they woul d not affect the outcone of the
remedy sel ection process. Those suggestions will be taken into consideration during the
detai | ed desi gn phase of the renedial action

DCE has determ ned that the purchase of private properties in the Lower EFPC floodpl ain woul d
not provide the degree of protectivness achi evabl e through excavati on and di sposal of the soi
contam nated with > 400 ppmnercury, may be difficult to inplenent, and woul d be an unnecessary
expenditure of public funds. Excavation and di sposal has been chosen in favor of long-term
institutional controls (e.g., access restrictions and deed restrictions) to avoid requiring DOE
to maintain long-termcontrol of personal property and to provide for a pernanent renedi ation

M xi ng contami nated topsoil to a depth of 6 in. would essentially dilute the concentration of

nmercury in the floodplain soil. Wile this would decrease the naxi ntun concentrations of
nmercury in the soil, it would not decrease the anmbunt of total nercury in the floodplain, and it
may i ncrease the volunme of contam nated soil. Burying the topsoil under 18 in. of subsoi

essentially constitutes a cap. Capping is generically referred to as containnment in the



proposed plan and was considered as a conponent of Alternatives 2, 4, and 6. The excavati on and
di sposal alternative rated hi gher than containnment alternatives in the evaluation of
alternatives because it provides better |ong-termeffectiveness and pernanence

Del aying action for 10 years would potentially nullify the current characterization of the
floodplain soils. Reassessing the site in 10 years could require duplicating the renedia
investigation efforts already conducted, resulting in an unnecessary expenditure of public
f unds.

Di verting the headwaters of EFPC to Bear Creek woul d decrease the vol une of water flowi ng
t hrough the Lower EFPC floodplain, but it would not decrease the anount of nercury now present
in the floodplain soil

The | owest-cost alternative evaluated, the no action alternative, is estimated to cost $12
mllion dollars. Therefore, none of the renedial alternatives evaluated in the FS woul d be
possible for $4.5 million or $10 million

The anmount of nercury discharged fromY-12 into Lower EFPCis already very low and is
continually decreasing. Installing emergency cleanup treatnment neasures at the Y-12 Plant woul d
not affect the anount of nercury currently present in the Lower EFPC fl oodpl ain soil

Sl ui ce boxes woul d not be effective in collecting mercury suspended in the surface water. O her
net hods of capturing the nercury nay be considered during renedial design

Public informati on neetings are held to informthe public of changes in the preferred
alternative. A public information neeting was held June 8, 1995. At the neeting, DOCE presented
the nost current infornmation about the site and the sel ected renedy, including an increase in
the remedi ati on goal from 180 ppmto 400 ppm

Current land uses in the floodplain vary considerably. However, one goal of the Lower EFPC soi
remediation is to allow for future unrestricted | and use. The nost conservative |land use is the
residential |land use scenario. To allow for all types of future land use, all areas of the
Lower EFPC floodplain will be treated in the sane way (i.e:, all areas of the floodplain soi
with nercury concentrations > 400 ppmwi ||l be excavated). The area of higher bioavailability is
near the Y-12 Plant at the NOAA site.

I SSUE 29: ATSDR HEALTH CONSULTATI ON

Comment:  Any Fitzgerald, ORR Local Oversight Conmttee, said that w thout additiona
information, the ATSDR nay not be able to "sign off" on a significantly higher cleanup |evel
(028769)

Comment:  Max Howi e, Jr., ATSDR submitted a draft report stating that the proposed renedi ation
goal of 180 ppmnercury was protective of human health. (028592)

Comment: The Qak Ridge Gty Council and Environnmental Quality Advisory Board requested that the
ATSDR conduct anot her independent evaluation if the renediation goal is increased. (028789,
028767)

Comment: A card submtted anonynously at the public neeting asked what kind of health
eval uation was done to show the renedi ati on goal of 180 ppmwas safe. (PW8)

Comment: Al fred Brooks asked if ATSDR could comment if a renediation goal is "overly safe.”
( PMBO)



Response: At the request of private citizens, ATSDR has conducted two heal th consul tations.

The first consultation evaluated public health issues related to the current contamnation in
EFPC. ATSDR concl uded that soil nercury levels in sone |ocations along EFPC pose a threat to
public health, especially to children who play in the creek's floodplain. In addition, ATSDR
stated contami nants in the shall ow groundwater are of public health concern, but the groundwater
is not used for drinking water or other donestic purposes and does not pose a threat to people
who receive drinking water fromthe nunicipal water supply. ATSDR al so concluded that frequent
ingestion of fish fromthe creek over a prolonged period poses a noderate increased risk of
adverse health effects

The second consultati on eval uated DOE s renedi ati on goal of 180 ppmnercury in the EFPC
floodplain soil. ATSDR concluded the renedi ati on goal was protective of public health. Based
on coments rmade during the EFPC public neeting, ATSDR initiated an addendumto the consultation
to evaluate the new renedi ati on goal of 400 ppm ATSDR has determ ned that the 400 ppm nercury
remedi ation goal for the EFPC fl oodplain soil to be protective of public health. ATSDR does not
determine if a renediation goal is "overly safe.”

| SSUE 30: PRQJIECT CCSTS
Sone peopl e questioned specific project costs

Comment: Fritz McDuffie asked how nuch noney had been spent by all of the parties concerned on
this project without any renedi ati on bei ng done yet. (PM9)

Comment: Sara Childs asked if noney is already set aside for this project. |If not, she asked
how DCE budget cuts would affect this project. (PML1)

Response: As of January 1995, DCE has spent $24.7 mllion on the Lower EFPC CERCLA project.

DCE conducts a prioritization of all projects based on risk to human health and the environnent.
Because DCE-operations-related contam nation has mgrated off of the controlled area of the ORR
this programwill continue to rate very high in renediation activities.

I SSUE 31: PRCPER | NVESTI GATI VE PROCESS NOT FOLLOWED

Several peopl e questioned the procedures followed during the renedial investigation and the risk
assessnent .

Comment :  Janes Phel ps wote, "The proper process for doing this study is to map all the
pollution as it sits currently, via environnental sanpling. Next, to fully determne the
specification [sic] of the nmany representative areas of the nercury pollution and also to
consider if other forms of pollution are present. Next, to look at all known em ssions to the
Creek and Floodplain to determne the equations in tine for how the pollution deposits are
changing in tine and spatial redistribution. Finally, to clearly present all known information
accurately and farely [sic] to the public which is clearly involved and has the right to the
full information set. To nmy knowl edge DCE has only reached step nunber one above." (028742)

Comment: Sandra Reid wote that "good sci ence” was not enpl oyed and that the analysis is not
accurate and "does not deal with the conplexity of human beings and their varied responses to
toxic assaults." (028786)

Comment:  Elizabeth Peell e asked if the risk assessment procedure described by M. Zafran of
Sci ence Applications International Corporation was the standard practice for conducting risk



assessnents. (PM27)

Response: Since the ORR was fornally placed on the National Priorities List of CERCLA in
Decenber 1989, DCE has fol |l owed CERCLA guidance. 1In addition DCE has conplied with the
provisions of the FFA in all aspects of the Lower EFPC project. In particular, during the
remedi al investigation and baseline risk assessnent for Lower EFPC, DCE obtained regulatory
approval of the technical approach to be used in collecting data for the project and advi ce and
assi stance froman EPA national |aboratory.

DCE conducted all four steps outlined in M. Phelps' coment. A two-phased approach was
followed in the renedial investigation stage. DCE identified and tested for 182 potentia
contam nants and perforned a screening level risk assessnent on the results. After it was
determ ned that nercury was the prinmary contam nant of concern, the extent of this and sone
other netals were deternmined by a systematic sanpling of the entire floodplain of the creek
invol ving over 3,000 sanples. Since nmercury proved to be the contam nant contributing by far
the greatest potential risk, and because the human health ri sk assessnent process DCE was
required to use is especially sensitive to the species or formof nmercury, special studies were
pursued to determne the various species of nercury in floodplain soils.

During these investigations it was shown that areas identified in the early 1980s as high in
nmercury are still high and areas that are | ow were still |ow suggesting that the nercury has
sone stability in the floodplain. Also, it was shown that many areas having hi gher mercury
concentrations were buried under soils deposited since the nmercury releases in the |ate 1950s
and early 1960s. Studies were also performed which showed that sloughing of creek banks

contai ning high nercury concentrations could be accurately nodelled (nodel results matched field
nmeasur enents).

DCE has nade the infornmation on this and other environnental restoration projects available to
the public as soon as possible and has specifically staffed an Informati on Resource Center where
the public can easily obtain this information free of charge. Further discussion of comunity
outreach is contained in the response to comments for Issue 39 (Gtizen's Wirking G oup) and in
the Decision Summary of the ROD.

The human health risk assessnment process follows the standard EPA protocols for this work. For
the Lower EFPC project, extra care was taken to identify the uncertainties in the risk
assessnent process.

I SSUE 32: GROUNDWATER RI SKS

Comment:  Any Fitzgerald, ORR Local Oversight Conmmttee, said she thinks DOE should "commit in
witing to the city and other property owners that the agency will address, and is liable for
groundwat er contam nation." (028769)

Comment: Ellen Smth, Environnental Quality Advisory Board, said she thinks that nothing needs
to be done to address groundwater contam nation. She said she understands that "unacceptabl e"

| evel s of contaminants were found in unfiltered sanples of floodplain groundwater but not in
filtered sanples, indicating that the neasured contamination was in soil particles suspended in
the water. She said that donestic water supply wells and delivery systens are designed and
built to exclude suspended sedi ment, so people woul d not drink the suspended contam nants.
(028767)

Response: DCE is committed to nonitoring groundwater and perform ng periodic use surveys to
determine if EFPC groundwater aquifers are being used as potable sources. Mtigative action
woul d be taken if required.



Domestic drinking water supplies are not always filtered, so it is possible that people woul d

i ngest suspended contam nants. For this reason, EPA protocol specifies that the presence or
absence of groundwater contam nation be determ ned through analysis of unfiltered sanples. Risk
Assessnent Qui dance for Superfund, Volune | (EPA 1989) states, "...Wile filtration of

groundwat er sanpl es provides useful information for understanding chemcal transport within an
aqui fer, the use of filtered sanples for estinmating exposure is very controversial because these
data nmay underestimate chemi cal concentrations in water froman unfiltered tap. Therefore, data
fromunfiltered sanples should be used to estinate exposure concentrations..."

I SSUE 33: MERCURY EFFECTS ON HUVANS

Two peopl e asked if DOE would be interested in results of studies showing effects of nercury on
hunans.

Comment: Al fred Brooks said there was sonme work done in Singapore because Chinese traditional
nmedi ci ne prescribes cinnabar, which is nercuric sulfide, to calmpeople's nerves. He also
nmentioned a reference by Goyer on human gut absorption of inorganic salts, a reference by
Frieberg on oral toxicity in humans, and a reference by Sin on hunman rel ative uptake of chloride
and sulfide in the spleen and the liver. |In addition, he cited an Cak R dge study on mce.
(PML4, PMR5)

Comment:  Harry Francke asked if DOE woul d be interested in knowi ng about people who are now
suffering frommercury poisoning. (PM3)

Response: DCE recogni zes that there is a great deal of uncertainty about the toxicity of
nmercury. EPA has withdrawn the reference dose fromits Integrated Ri sk Informati on System
because of that uncertainty. The docunent submitted to EPA requesting approval of a reference
dose for mercuric sulfide included some of the references offered by M. Brooks. In particular,
the reference by Sin on absorption of nercuric suifide and references on use of

nmer cur y- cont ai ni ng conpounds as nedi cations were used in that docunment. The other references
M. Brooks called to DOE's attention were used and cited in the human health risk assessnent
portion of the renedial investigation report. They add weight to the conclusion that the
selected renedy will be conservatively protective of hunman health.

M. Francke and others have stated that there are people suffering fromthe toxic effects of
nmercury exposure in the EFPC floodplain. In several public neetings, DCE has expressed its
interest in talking to or knowi ng the nanes of such individuals. To date, no affected

i ndi vi dual s have conme forward or been identified by nane. Any exposures that nay have
occurred at other sources, such as the dinch River, tributaries beyond the influence of EFPC
or the work place, are not the subject of this renedial action, but DCE woul d be happy to talk
to peopl e who are concerned that they may have been affected.

I SSUE 34: Cl TI ZENS WORKI NG GROUP

Several people discussed the Ctizens Wrking G oup.

Comment: Ellen Smth said that DOE's efforts to involve and informthe community about the site
and the renedi al investigation/feasibility study process have been exenplary with the exception

of the CERCLA/ NEPA integration issue previously discussed. (028767)

Comment: Sara Childs asked for informati on concerning the existence of a citizens advisory
board nentioned during the public neeting. (PM3)



Comment: Sandra Reid said that the Gtizens Wrking Goup was "an obvious ploy to nake it
appear that the concerns of the community were bei ng addressed, while keeping a tight rein on
the neetings." She said there was no outreach to Scarboro or to other inpacted stakehol ders and
that newconers were prevented fromjoining. She said the majority of the participants were
Martin Marietta Energy Systens, Inc., enployees and wote, "one has to question whether or not
they could speak out, a difficult conflict." She concluded that the Gtizens Wrking Goup was
used to "inply consensus, agreenent, and consent with the process. That is not a true
representation of all views." (028786)

Comment:  Concerning the Gtizens Wrking Goup, Ralph Hutchisca wote, "DOE m srepresents
public opinion in the Feasibility Study. In the nost egregi ous exanpl e, the docunent
clains...that the EFPC [ community?] recomrended a cl eanup | evel of 200 ppm DCE does not

expl ain the et hodol ogy used to elicit this recomendation, inplying only that the Gtizens
Worki ng Group provided a consensus recommendation. The inplication is entirely false; fromthe
outset, at |east one nenber of the Wrking Goup was steadfast in refusal to accept an
arbitrarily established cleanup | evel based on a nercury sulfide theory. The shortcom ngs of
the Wirking G oup process aside (they were legion), DCE at | east owes the public an accurate and
fair presentation of the results of the Wrking Goup process." (028835)

Response: The Lower EFPC G tizens Wrking Goup was established in May 1993 to provide the
opportunity for nenbers of the comunity to interact with nenbers of the project team and
provide input on the devel opnment of cleanup alternatives. Fromthe begi nning, DCE expl ai ned
that the group was neither a decision-nmaking nor consensus-buil ding body, and that DOE had the
| egal obligation of recommendi ng the preferred renedi al alternative.

The group nmet nonthly for nore than a year. Each neeting was open to the public and nenbers of
the nedia were invited to report on each neeting

Wil e there were nmenbers who believed the cleanup | evels should be | owered and/or studied
further, the majority of the group expressed opinions that the levels were too | ow, based on the
formof nercury believed to be in the floodplain, and requested that DOE conduct speciation
studies to confirmthat belief

I SSUE 35: PRCPCSED PLAN DI FFI CULT TO UNDERSTAND

Comment:  Herman Weeten wote that the proposed plan was difficult to read and understand
(028563)

Response: To clearly and concisely sumarize the feasibility study (DOE 1994b) and present
DOE' s preferred alternative, the proposed plan (DCE 1995b) was published in a fact sheet fornat.
Many conpl ex i ssues were summari zed in the 10-page docunent. Engineers and scientists first
wote the plan, then professional editors revised it to nake it readily understandable to the
general public. DCE personnel are available to explain any difficult concepts to nenbers of the
public

COMVENTS AND RESPONSES

Second public coment period (June 14, 1995-July 13, 1995)

Only public comments addressing the increase in the renedi ati on goal were accepted during this
comment period (see Attachnent 1).

I SSUE A° REMEDI ATION GOAL IS TOO LOW



Comment: Weldon Dillow wote that he felt that even though the Lower East Fork Poplar Creek
(EFPC) proposed cleanup | evel was revised upward fromthe baseline risk assessnent of 50 ppmto
180 ppmand then again to 400 ppmof nercury, it is still too conservative. M. D llow stated
that the Monte Carlo uncertainty analysis cunulative probability distribution for mercury in
soil for the residential child scenario presented in Figure 3.3 of the addendumto the East Fork
Popl ar Creek - Sewer Line Beltway Renedial |nvestigation Report indicates a nercury

bi cavailability factor of 30 percent for a soil cleanup | evel of 790 ppmat the 90th percentile
M. Dllowfelt that when the newy agreed upon bioavailability of 10 percent is applied to the
Monte Carlo uncertainty analysis, it will significantly increase the cleanup | evel because the
sensitivity analysis indicates a strong negative correl ati on between the bioavailability factor
and the cleanup |evel.

M. Dllow said that, based on the bioavailability factor, Monte Carlo cal cul ati ons should be
repeated and a cleanup |l evel selected based on a curul ative probability of 90 percent for the
residential child scenario. He felt that the revised cleanup | evel should not be based on a
point estinmate because of the nany uncertainties involved. He stated that the cl eanup |eve
woul d still be conservative because of the use of a mercury bioavail able factor of 10 percent,
the ultra conservative assunption of 350 days/year exposure over a 9-year period for the
exposure of children, and the use of the average concentration of mercury in the top 18-in. of
soi|l when the concentrations in the surface |ayer accessible to children are about a tenth of
the average. He felt that nost people would agree that this would still be a conservative
scenario. (031399)

Comment:  Martin Macher wote that the renediation goal of 400 ng/kg seens to be extrenely
conservative because the ROD says it is "orders of magnitude | ower than LOAELS and NOAEL for
inorganic nercury ingestion." He felt that increasing the limt by orders of nmgnitude coul d
probably greatly reduce cleanup costs while having a relatively insignificant effect on public
heal th and recommended a reexam nati on of the cleanup level for nercury. (031628)

Response: As stated in the Responsiveness Summary of the Record of Decision for Lower East Fork
Popl ar Creek (DCOE/ OR/02-1370&D1), "a risk nanagenent decision has been nade to use a

bi cavailability factor of 10 percent for mercury in Lower EFPC soils." The 10 percent val ue for
bi cavailability corresponds to the 85th percentlie of the probability distribution for
bi cavail ability based on site-specific neasurenents: |In agreenent with EPA, Mnte Carlo

anal ysis was used to understand the uncertainty surroundi ng the point estimtes of risk and
cleanup levels but not in the derivation of actual cleanup levels. As stated in M Dillows
comrent, the 90th percentile of the distribution of cleanup levels is approxi mately 790 ppm
Repeating the Monte Carlo calculations will not change the probability distribution of the
remedi ati on goal because none of the input probability density functions have changed (Note:
Even though there was a decision to use the 10 percent bioavailability factor rather than the 30
percent value in devel oping the point estinmate of 400 ppm the underlying probability density
function for bioavailability does not change). Therefore, repeated Monte Carlo cal cul ations
will always place the 90th percentlie of the distribution at or near 790 ppm

Again, as stated in the response to Issue 1 for the first public comment period, it is inportant
to recogni ze that the bioavailability of nercury in Lower EFPC is not known, and cannot be known
with absolute certainty. There is limted published information specific to | ower EFPC soils
Mercuric sulfide predom nates in Lower EFPC, but relative concentrations of nercury species are
undeterm ned. Any bioavailability val ue selected represents a conprom se; one which reflects an
under st andi ng of uncertainty (confidence |level) surrounding the estinmate. The 10 percent val ue
is a reasonabl e conprom se that still affords considerable protection to human health

In regards to the comment provided by M. Macher, DCE has carefully eval uated and reeval uat ed
the renedi ation goal used for Lower EFPC. The renediation goal of 400 ppm although



conservative, is scientifically defensible and protective of the nost sensitive receptor group
(i.e., children) for direct contact with soils

I SSUE B: REMEDI ATION GOAL IS TOO H GH

Sorre peopl e comenting in the second public comrent period felt the renediation goal of 400 ppm
for Hg is too high

Comment:  Jeffrey Teitel, legal counsel for M. Melvin Sturrn and M. and Ms. G Wayne d ark,
wote, "Establishment of a 400 ppmaction level for Hg is arbitrary and capricious, and an abuse
of discretion." He further stated, "As attorneys, not scientific researchers, we have found no
gover nnent - adopt ed action levels for Hg which approach 400 ppm" citing EPA's "Draft Soi
Screeni ng Level Quidance" Fact Sheet (PB93-963508, 9355.4-14, Septenber 1993) and EPA' s "d eanup
Criteria for Soil and Groundwater"” (Table 9 - Superfund Proposed Soil Screening Levels, from
Nati onal Standards and CGuidelines, Oeanup Criteria for Soil and Goundwater). M. Teitel also
wote that, since there is sone question about the species of nercury present in his clients
land, a conservative cleanup level is essential. He suggested that EPA's stated 30 percent

bi cavailability factor for nercury is not a sound enough basis for raising the nercury action
level to 400 ppm (031045)

Comment: Greg Hawk of Mercury Treatnent Alternatives, Inc., comented on the issue of
increasing the cleanup level from180 ppmto 400 ppmnercury. He stated, "In this case, the

cl eanup | evel should be dictated by the environnmental and health risks associated with both

el emental nercury and nercuric sulfide since both appear to be present. Wen in doubt,
conservative val ues should be used in the risk assessnent and transport cal cul ati ons due to the
environnental ly sensitive nature of the site and the use of the area by the public." (031392)

Comment: During the second public comment period, Melvin S. Sturm questioned the use of 400 ppm
nercury as the cleanup goal, especially as applied to the R Phase 1lb use of honobgenized

sanpl es, and requested that Parcel #563 be included in the renediati on of EFPC fl oodpl ai n
nercury-contam nated soils: He wote that he does not believe enough considerati on has been
given to the inpact of raising the cleanup | evel of nercury to 400 ppmwhen "this new level is
conbined with a sanpling technique that understates the contami nation |level actually present in
the soil." (031369)

Response: As was stated in the response to Issue 2 in the first public comment period, DCE
conducted a conprehensi ve human health risk assessnent to evaluate the potential health effects
associ ated with exposure to chemcals released fromthe DOE Y-12 Plant. This eval uation was
based on an understandi ng of the nature and extent of contam nation and the inherent toxicity of
the chem cals of concern. The assessnent closely foll owed EPA guidelines for risk assessnent,
and was conducted wi th EPA concurrence and consensus. The basis for the 20 percent

bi cavailabilty factor is included in the response to Issue 1 in the first public comment period

The toxicity neasure (RfFD) for nercury used in the risk assessnent was very conservative. Use
of this RfFD assunes receptors are exposed to nercuric chloride. The RfD for nercuric-chloride
is a very conservative value. Gven that the | ess soluble and | ess bi oavail abl e nercury speci es
predominate in the Lower EFPC fl oodplain, this RED for nmercury affords an even hi gher degree of
conservatismand protection to human health. Simlarly, the exposure assunptions were
conservative and designed to ensure protection of children, the nost sensitive receptor

The response to the issue of sanple honogeni zation is provided in the response to Issue F

I SSUE C. CONCERN ABOUT CONTAM NATI ON I N OTHER AREAS



One comentor during the second public comrent period stated a concern about nercury
contami nation at another |ocation along the floodplain

Comment:  Jeffrey Teitel, legal counsel for M. Melvin Sturmand M. and Ms. G Wayne d ark,
wote that the consequence of a 400 ppmrenedi ati on goal, based on data presented in the Pd (DCE
1994a), will be no remedial action on the Sturmproperty, even though the addendumto the R
(DCE 1994c) shows a nercury concentration of 1,600 ppmin a core sanple taken fromthe Sturm
property. (031045)

Response: The areas delineating the limt of 400 ppmnercury, as provided in the ROD, were
constructed for volune, area, and cost estination purposes. Before renedial action begins,
further sanpling will be conducted to, formally define all areas of soil in the floodplain with
nmercury concentrations > 400 ppm This additional sanpling will be conducted in areas shown in
historical data (i.e., Tennessee Valley Authority, Qak R dge Associated Universities, and R
data) to have nercury concentrations in excess of 400 ppm Al areas defined in the fornal
sanpling will be dealt with during the renedial action. Additionally, once the excavation is
conpl eted, an independent verification will be conducted to ensure all areas > 400 ppm nercury
have been renedi at ed.

I SSUE DI ALTERNATI VE 3 AND/ OR | MVEDI ATE ACTI ON ALTERNATI VES ARE THE MOST ACCEPTABLE

During the second public comment period, F. L. Harnon wote that the 400 ppmrenedi ati on goal
provi des an excell ent bal ance between the protection of the health and safety of the popul ation
and renedi ati on of EFPC. (031145)

Response: The selected alternative, Alternative 3, enploys the renediati on goal of 400 ppm
I SSUE EE MERCURY SPECI ATI ON

Comment:  Jeffrey Teitel, legal counsel for M. Melvin Sturmand M. and Ms. G Wayne d ark,
wote, "Another consideration specifically pertinent to Hy found at EFPC i s speciation." He
further wote, "Since the species of a chemcal determnes its toxicity, it is inportant to
correctly identify the species of Hy present along EFPC. Because there is sone question about
the species of Hg present in the land of our clients, a conservative cleanup level is
essential." (031045)

Response: The response to this coment is covered in the response to Issue 27 in the first
public comrent period section

I SSUE F:  PRCPER | NVESTI GATI VE PROCESS NOT FCOLLOWED

Comment:  During the second public comment period, Melvin Sturmwote that the sanpling

t echni que enployed in the R understates the contam nation |evel actually present in the soil

He further wote that the honbgeni zation of the 16-in. core sanples mxed relatively clean soi
with a heavily contam nated strata, which resulted in a nmercury concentration readi ng | ower than
the true contamnation present in a layer of the soil. (031369)

Response: The comment questions the practice of taking a 0-16 in. soil core, honogenizing the
core, and selecting a subsanple fromthe honogeni zed m xture for analysis. The concern is that
relatively clean soil on the surface was mxed with soil froma zone of high nmercury content,
thereby diluting the concentrated zone and underestinating the | evel of nmercury in the

f I oodpl ai n.

It has been recognized for sone tinme that nmercury in the floodplain is stratified in highly



concentrated zones unequal 'y distributed throughout the soil horizon. During Phase la of the
R, the EFPC team sanpled soil at three transects in the areas previously identified as the nost
contam nated sites in the floodplain. The transects anal yzed sanples at 1-ft intervals to a
depth of 5 ft. A vertical integration study al so anal yzed a series of 1-in. sanples to a depth
of 18 in. The results showed that a zone about 6 in. thick (corresponding to the tine of the

hi ghest releases fromthe Y-12 Plant) occurred at varying depths at the Bruner's and NOAA study
sites

The sanpling plan devel oped during Phase Ib involved gathering the nost information to feasibly
and tinely conplete the project, using avail abl e resources. Resources were not available to
provide a level of detail to a depth of 4 ft over 15 nmiles of the floodplain (over 4,000 sanples
have been taken to date). It was decided during the planning stages, and approved by EPA Regi on
IV in accepting the Phase Ib Sanpling and Anal yses Plan, that a conservative scenario woul d be
used in estimating contam nant concentrations for the surface soil exposure pathway. That is
all nercury found in the 16-in. cores was assuned to be surface contam nation. The surface soi
pathway is the nost critical pathway because it includes chronic (long-tern) exposure via
dermal , inhalation, and ingestion routes by children and adults. The 400 ppm cl eanup | evel was
establ i shed to protect human health using these scenarios. |[|f the assunption was not nmde that
all nercury contamnation is the 16-in. cores was surface contam nati on, extensive contam nation
at depth woul d have been eval uated using different paraneters than the surface soil scenario
(such as ingestion/inhalation on a daily basis for 30 years), vyielding higher cleanup |levels for
subsurface areas. Consequently, an inforned decision was made to incorporate the hi ghest
concentrations of mercury in the surface soil data in order to devel op a conservative

eval uation. By using a shallower interval for surface soil characterization, nercury
concentrations woul d be under-represented and the extent of renediati on woul d be insufficient.



ATTACHVENT 1

NOTI CE OF RE- CPENI NG OF PUBLI C COMMENT PERI CD

The attached article was clipped from
The Cak R dger
CGak Ridge, TN

Date 6/14/95 Page 10-A

EAST FORK POPLAR CREEK
DCE Re- Qpeni ng Public Coment Peri od

June 14 - July 13, 1995

The Departrment of Energy (DCE) is accepting comrents only on the cleanup |evel for Lower East
Fork Poplar Creek floodplain soils. In the Record of Decision (ROD), this cleanup | evel was
increased to 400 parts per mllion for both human heal th and ecol ogi cal protection. The draft
ROD and Responsi veness Sumary is available at DOE' s Informati on Resource Center, 105 Broadway
Ave.

DCE' s responses to comments and questions on the cleanup level will be available to the public
later this sumer.

Submit comments to: Nelson Lingle, Chief
CGak Ridge Renediation Branch, DCE CGak Ridge Operations <I MG SRC 0495234L>
105 Broadway Avenue, OGak R dge, Tennessee 37830
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APPENDI X A

COMMVENTOR/ COMVENT CODE/ | SSUE CROSS- REFERENCE

Name Coment Code | ssues

W W Parki nson 028226 17
Ardi s Leichsenring 028258 3,28

Hel en War aksa 028308 3
Janes Ed Westcott 028318 3,6,24
Ri chard & Jane Hicks 028345 1,5,13
Ann & Dougl as Macdonal d 028346 1,3,24
Al fred Brooks 028347 1,4,24
Murray Rosent hal 028416 1,6

M chael Finn 028421 3,5

Si deny du Mont |11 028439 5,10, 11
C R &A P. Schmtt 028448 3,5,6, 14, 28
John & Kat hl een Shacter 028453 1,18
Her man Weer en 028563 1,5,35
Fred Mai enschein 028564 1,5,24
Al fred Brooks 028591 1,14
Max Howi e, Jr. (ATSDR) 028592 29
Janes Harl ess 028621 8

W I liam Ful kerson ( FOORNL) 028650 1,6
Geof frey d eason 028673 3,6,24
Al fred Brooks (13-person petition) 028674 1,13, 14
Janes Johnson, Jr. 028675 1,5
Mel vin Sturm 028732 8,16
Janes Phel ps 028742 4,24,31
WIlliam WIcox, Jr. 028744 1,4,6
Jane Shelton 028745 1

Li nda Ewal d 028746 4,10, 11
Robin WIIlians 028747 28
Dani el Axel rod 028748 3,17, 28

J. Francis 028759 3,28



Nane

G Wayne dark
Ellen Smith (EQAB)
Fred Sweeton

Any Fitzgerald (ORR LOO)

Sandra Lock Reid
Robert Peelle

Edmund Nephew (CGty of Cak Ridge)

A D. Ryon
El i zabet h Bust eed

Ral ph Hut chi son ( OREPA)

Jeffrey H Teitel
G eg Hawk

Martin S. Macher
Wel don Dil | ow

F. L. Hannon

Fred Mai enschein
Al Brooks

Ellen Smith (EQAB)
Her man \\er en
Patty Dyer

John WIlians
Robert Peell e
Ardi s Lei chensring
Fritz MDuffie
WIliam WI cox
Sarah Childs
Harry Francke

Bill Burch

Al Brooks

Comment
028766
028767
028768
028769
028786
028788
028789
028820
028834
028835
031045
031392
031628
031399
031145
PMOL
PMD2
PMD3
PM4
PM)5
PM)6
PM)7
PMD8
PM)9
PMLO
PML1
PML2
PML3
PML4

Code | ssues
8,16
1,9, 19, 24, 28, 29, 32, 34
1,6,24,28

8

2,4,7,27,31, 34
1,14

1,8,9, 16, 25,29

3,6
2,4,7,9, 24,27, 28, 34
B,C E

O>» >

1,8, 14
10, 15
6, 30
1,4
30
11
23
33



Nane

Wayne d ark
WIliam WI cox
Ricky WIlians
Fred Hannon
Fred Mai enschein

Jon Johnston (FOORNL)

El i zabeth Peelle
Sarah Childs
Harry Francke

Vi cki e Brunback
Al Brooks

Her man \\er en

El i zabeth Peelle
Shannon Gor man
Sarah Childs
John WIlians
Ray Hedri ck

Al Brooks

Card #1*

Al Brooks

Card #2

Card #3

Card #4

Fred Mai enschein
Al Brooks

Fred Mai enschein
El i zabeth Peelle
Al Brooks

Sarah Childs

Comment Code

PMLS
PML6
PML7
PML8
PMLO
PMRO
PMVR1
PMVR2
PMR3
PMVR4
PMR5
PMVR6
PMR7
PMVR8
PMRO
PVBO
PMVB1
PVB2
PMVB3
PVB4
PVB5
PVB6
PVB7
PVB8
PVBO
PVAO
PWVA1
PWA2
PWA3



Nare Comment Code | ssues

Card #5 Pwvi4 10
Card #6 PMA5 7
Card #7 PMA6 27
Sarah Childs Pw7 28
Card #8 PWVA8 29
Card #9 PMVA9 7
Al Brooks PVBO 29

* Cards refer to comments anonynously subnitted at the public neeting.

ATSDR = Agency for Toxic Substances and D sease Registry
EQAB = Environmental Quality Advisory Board

FOORNL = Friends of GCak R dge National Laboratory

OREPA = Gak Ri dge Environnental Peace Alliance

ORR LOC = (ak Ridge Reservation Local Oversight Comittee



